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Description 

Theinv ntion relates to alkenoic acid derivativ s.proc sses for their pr paration and their use in medica- 
ments. 

The 68 2 184 121 describes phenethyl sulphides with leulcotriene antagonistic properties. The more active 
compounds of the GB 2 184 121 are Insufficiently stable for phanmaceutical use. 
New alkenoic acid derivatives of the general formula (I) 




B 



in which 

X and Y are identical or different and represent sulfur, sulfoxide, sulfone, an alkylene chain, a direct bond, - 
SCH2- or oxygen 

W represents -CH=CH- or -CH2-CH2- 
o represents a number 1 to 5 

A and B are identical or different and represent carboxyl, carboxymethylene, tetrazoiyl or tetrazolylmethylene, 
or -CO2R8 or -CH2CO2X9 or or nitrile 

wherein is lower alkyi and 

RIO and R11 are hydrogen, lower alkyl. alkylsulfonyl or arylsulfonyl or together are an alkylene chain to fonm a 
ring, 

n represents a number 1 to 10, 
m represents a number 0 to 7, 

T and Z are identical or different and represent oxygen or a direct bond 
and 

R2, R3. R8 are kJentical or different and represent hydrogen, alkyl, alkoxy, halogen, trifluoromethyl, trif- 
luoromethoxy, cyano or nitro and their salts have been found. 

Surprisingly the substances according to the invention are potent leukotriene antagonists and can be used 
for the therapeutic treatment of humans and animals. 

The compounds of the fomiula (I) according to the invention can also be in the form of their salts. In general, 
the salts which may be mentioned in this context are physiological ones with organic or inorganic bases. The 
intemnediate esters or mixed ester acids or salts thereof can also be used as active compounds in medicaments. 

Physiologically acceptable salts are preferred within the scope of the present invention. Physiologically 
acceptable salts of the alkenoic acid derivatives can be metal or ammonium salts of the substances according 
to the invention which have free carboxyl groups. Examples of those which are particularly prefenred are 
sodium, potassium, magnesium or calcium salts, as well as ammonium salts which are derived from ammonia 
or organic amines such as, for example, ethylamine, di- or triethylamine, di- or triethanolamine, dlcyc- 
lohexylamlne, dimethylaminoethanol, arginine or ethylenediamine. 

Double bonds can be either cis- or trans-configurated. The carbon between X and Y can be either R- or 
S- configurated. 

In general, alkyl represents straight-chain or a branched hydrocarbon radical having 1 to 12 carbon atoms. 
Lower alkyl having 1 to about 6 carbon atoms is preferred. Examples which may be mentioned are methyl, ethyl, 
propyl, isopropy], butyl, isobutyl, pentyl, isopentyl, hexyt, Isohexyl, heptyl, isoheptyl, octyl and isooctyl. 

In general, cydoalkyl represents a cydic hydrocarbon radical having 5 to 8 carbon atoms. The cydopentane 
and the cydoh xane ring are preferred. Examples which may b mention d ar cyclopentyl, cydohexyl, eye- 
loheptyl and cydooctyl. 

Alkoxy generally repres nts a straight-chain or branched hydrocarbon radical which has 1 to 12 carbon 
atoms and is bonded via an oxygen atom. Lower alkoxy having 1 to 6 carbon atoms is prefenr d. An alkoxy 
radical having 1 to 4 carbon atoms is particularly preferr d. Examples which may b mention d are methoxy, 
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ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, pentoxy, Isopentoxy, hexoxy, isohexoxy, heptoxy, isoheptoxy, 
octoxy or isooctoxy. 

In general, ary[ r presents an aromatic radical having 6 to 12 carbon atoms. Preferred aryt radicals are 
phenyl, naphthyl and biphenyl. 

Halogen generally represents fluorine, chlorine, bromine or iodine, preferably fluorine, chlorine or bromine. 
Halogen particulariy preferably represents fluorine or chlorine. 
Sulfoxide may be represented by the fonmula 



Sulfone may be represented by the fbmiula 



s 

Preferred compounds of the general formula (I) are those, in which 
X and Y are identical or different and represent sulfur, sulfoxide, sulfone, a methylene group,- SCHr. oxygen, 
an ethylene group or a direct bond, 
W represents -CH=CH- or -CH2CH2- 
o represents a number 1 to 4 
n represents a number 1 to 7, 
m represents a number 0 to 3, 

T and Z are Identical or different and represent oxygen or a direct bond 
and 

R3, are identical or different and represent hydrogen, lower alkyi, lower alkoxy, fluorine, chlorine or trif- 
luoromethyl, 

A and B are identical or different and represent cari>oxyl, carboxylmethylene, tetrazolyl or tetrazolylmethylene 
or -COzR^ or -CHzCOzR^ or -CONR10R11 or nitrile 
wherein R^ is lower alkyI and 

RIO and R^^ are hydrogen, lower alkyI, alkylsulfonyi or arylsulfonyl, 
and their salts. 

Particulariy prefen-ed compounds of the general formula (I) are those in which 
X represents sulfur or a methylene group, 
Y represents sulfur, a methylene group, SCH2 or a direct bond, 
W represents -CH=CH-, 
Rs and R^ represent H, 
R2 represents H or fluorine 
o represents a number 1 , 2, 3 or 4 
n represents a number 2, 3, 4, 5 or 6, 
m represents a number 0, 1 , 2 or 3 
T represents oxygen or a direct bond 
Z represents oxygen or a direct bond 
A represents carboxyl or ester thereof 
B represents para carboxyl or ester thereof and their salts. 

Examples which may be mentbned are the following alkenolc acid derivatives: 
6-(4-Carboxyben2yl)-9-[3-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 
6-(4-Carboxybenzyl)-1 0-[4-(3-phenoxypropoxy)phenyl]-7(Z>-decenoic acid 
6-(4-Carboxybenzyl)-9-[4-(4-phenoxybutoxy)phenyl]-7(Z)-nonenoicacid 
6-(4-Carboxybenzyl)-9-[4-(4-phenoxybutoxy)phenyl]-5-thla-7(Z)-nonenoic acid 
6-(4-Carboxyb nzyl)-10-[4-(3-phenoxypropoxy)phenyl}-5-thia-7(Z)-decenolc ackJ 
6-(4-Carboxybenzyl)-9-[3-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoicacid 
6-(4-Carboxyb nzyl)-9-[2-(3-ph n xypropoxy)phenyl]-5-thia-7(Z)-nonenoic add 
6-(4-Carb xybenzyl)-944-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoic acid 
6-(4^arboxyben^)-9-{2-(3-phenoxypropoxy)phenyip-(Z)-nonenoicacid 



3 
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6-(4-Carboxyb nzyl)-9-I4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 
6-{4-Carboxybenzyl)-8-{4-(4-phenoxybutoxy)phenyl]-7(E)-octenoicacid 
6-(4-Carboxybenzyl)-8-{4-(4-phenoxybutoxy)phenyll-7(Z)-octenolcacid 
6-(4-Carboxyb nzyl)-8-[3-(4-phenoxybutoxy)ph nyl]-7(Z)-octenoic acid 

5 6-(4-Carboxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-7(E)-octenoicacid 

6-(4-Carboxybenzyf)-8-{4-(4-phenoxybutoxy)phenylJ-5-thia-7(E)-octenoic acid 
6-(4-Carboxybenzyl)-8-{4-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-octenoic acid 
6-(4-Carboxybenzyl)-8-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-octenoic acid 
6-(4-Carboxybenzyl)-d-[d-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-octenoic acid 

10 6-(4-Carboxybenzyl)-8-(3-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoicacld 
6-(4-Carboxyben2yl)-8-I2-(4-phenoxybutoxy)phenyl]-5-thla-7(E)-octenolcacid 
6-(4-Carboxybenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-7(E)-octenoicacid 
6-(4-Carboxyphenyl)-9-[4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 
6-(4-Carboxybenzy])-8-[3-(5-phenoxypentyl)phenyl]-7(E)-octenoic acid 

IS 6-(4-Carboxybenzyl)-8-[3-(5-phenoxypentyl)phenyl]-7(Z)-octenoic acid 
6-(4-Carboxybenzyl)-8-{4-(5-phenoxypentyi)phenyl]-7(E)-octenoic acid 
6-(4-carboxybenzyl>-9-[3-(5-phenylpentyl)-phenyl]-7 (Z)-nonenoic acid 
6-4-carboxybenzyl)-9-[3-(4-phenoxybutyl)-phenyl]-7 (Z)-nonenoic acid 
6-(4-carboxybenzyl)-9- 3-[3-(4-fluorophenoxy)-propoxy] benzyl -7(Z)-nonenoic acid 

20 Furthermore a process for the preparation of the alkenolc acid derivatives, of the formula (I) 



30 



4S 



6^ 



(I) 



B 



In which 

35 R2, T, Z, W, X, A, B, RB, n, m, o and Y have the above mentioned meaning 
has been found, which is characterized in that aldehydes of the general formula (II) 



0 

40 II 



(II) 



B 



in which 

X, Y, o and R^ have the above mentioned meaning and 
50 A and B are identical or different and represent COJR^ or CH2CO2R3 or CONRi<»Rii or nitrlle wherein R^ rep- 
resents lower alkyl and R^^ and R^^ represent lower alkyi, a methylene chain or H. 
are reacted with phosphorus compounds of the genera! formula (III) 

RI-CH2-U (III) 

55 in which 
Ri is 



4 
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in which 

R2. T, Z, R3 and m have the above mentioned meaning and 
10 U represents a group of the formula 



IS 



0 



or 



-P-OR^ 

li 
O 



20 where 

and R^ are identical or different and denote alkyi or phenyl 
and 

V denotes a hallde anion or a tosylate anion in inert solvents in the presence of bases, whereby the esters are 
then optionally hydrolysed or partially hydrolysed. 

25 Hallde anions are preferably chlorides, bromides or iodides. 

Suitable inert solvents for the process according to the invention are those conventional organic solvents 
which do not change under the reaction conditions. They preferably indude ethers such as diethyl ether, butyl 
methyl ester, dioxane, tetrahydrofuran, glycol dimethyl ether or diethytene glycol dimethyl ether, or hydrocar- 
bons such as benzene, toluene, xylene or petroleum fractions, or amides such as dimethylfonmamlde or 

30 hexamethylphosphoric triamide, or 1.3-dimethyl-imidazolidin-2-one, 1,3-dimethyl-tetrahydro-pyrimidln-2-one 
or dimethyl sulphoxide. It is likewise possible to use mixtures of the solvents mentioned. 

Suitable bases are the conventional basic compounds for basic reactions. These preferably indude alkali 
metal hydrides such as, for example, sodium hydride or potassium hydride, or alkali metal alcoholates such 
as sodium methanolate, sodium ethanolate, potassium methanolate, potassium ethanolate or potassium 

35 tert.butylate, or amides such as sodium amide or lithium diisopropylamlde, or organolithium compounds such 
as phenyllithium, butyllithium or methyllithium or sodium hexamethyldlsilazane. 

The choice of solvent or base depends on the stability, sensitivity to hydrolysis or CH acidity of the res- 
pective phophorus compound. Ethers such as diethyl ether, tetrahydrofuran, dimethoxyethane or dioxane, 
together with a co-solvent such as dimethylformamide or 1,3-dimethyl tetrahydropyridtn-2-one or 1.3-dlmethyli- 

40 midazolid-2-one, are particulariy preferably used as solvent Alkali metal alcoholates such as potassium 
tert.butylate, or organollithium compounds such as phenyllithium or butyllithium or sodium hydride are particu- 
larly preferably used as bases. 

The reaction is generally carried out In the temperature range from -80''C to '^70°C, preferably from -80<'C 
to +20'»C. 

45 The reaction may be carried out at atmospheric, elevated or reduced pressure (for example 0.5 to 5 bar). 

In general, the reaction is canned out at atmospheric pressure. 

When canrying out the reaction the phosphorus compounds are generally employed in an amount of from 
1 to 2 moles, preferably In nrK>lar amounts, relative to 1 mole of the aldehyde. The bases are generally employed 
in an amount of from 1 to 5, preferably from 1 to 2 moles, relative to 1 mole of the phosphorus compound. 
so The process according to the invention can be carried out for example by adding the base and then the 
aldehyde, if appropriate in a suitable solvent, to the phosphorus compounds dissolved or suspended in a suit- 
able solvent, and if appropriate, heating the mixture. The worthing up is effected in a conventional manner by 
extraction, chromatography and/or crystallization. 

Wh ncarryingouttiieprocessacoordingtotiieinvention, itislik wis possibi to employ the appropriate 
55 phosphoranes [(RQ)3P=CHR], which hav pr viously been prepared from the appropriate phosphonium salts 
and bases in a s parate reaction, directiy in place of the phosphonium salts (W = -P(R8)3®T®). However, it has 
prov n favourable to canry out the reaction witii the phosphoms compounds in the presence of bases as a ne- 
pot process. 

5 
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The phosphonjs compounds of th general formula (Ilia) 

R'-CH2-U (Ilia) 

where 

5 Ri und U have the above mentioned meaning are new. 

Depending on the meaning of Z. the compounds can be prepared as illustrated, for example, by the fol- 
lowing equation: 



(2 « direct bond) (T » 0 or a direct bond) 




55 

Process A - First variant 



In th first reaction step [A] of this variant the acetylen compounds (IV) are reacted with a bromobenzal- 

6 
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dehyd (V) in solvents such as triethylamine, acetonitrile, pyridine or mixtures thereof, preferably in 
triethylamine, in the presence of copper (I) salts and palladium (O) compounds preferably in the presence of 
copper (I) halides, such as for example copper iodide and bis-(triphenylphosphine)-palladium(ll)-ch]oride, in a 
temperature range of from -40''C to +80''C, preferably from O^'C to i-40''C. In the second reaction step [B] the 

5 fonnyl compound (VI) is reduced to the hydroxy! compounds (Vlt) In solvents such a alcohols, for example 
methanol, ethanot, propanol or isopropanol, or ethers such as diethyl ether, tetrahydrofuran or dioxane, or in 
bases such as triethylamine, pyridine or dimethylfonmamide, or water or in mixtures of the stated solvents, using 
complex hydrides, such as for example boron hydrides or aluminium hydrides, preferably sodium hydridoborate 
or lithium aluminium hydride as reducing agents, in a temperature range of from -AC'C to +60'*C, preferably 

10 from 0*C to +40'C. 

In the third reaction step [C] the compounds (VII) are hydrogenated in inert solvents such as alcohols, for 
example methanol, ethanol, propanol or Isopropanol, or hydrocarbons such as benzene, toluene or xylene, or 
in others such as diethyl ether or teb'ahydrofuran, or ethyl acetate, preferably in methanol, in the presence of 
noble metal catalysts such as palladium or platinum, in a temperature range of from -30''C to -t-SO'^C, preferably 

15 from O'^C to +40''C, under a pressure of from 1 bar to 50 bars, preferably from 1 bar to 20 bars. Steps B and C 
may be reversed in order. In the fourth step [D] the hydrogenated compounds (VIII) are brominated by reacting 
them with brominating agents such as for example phosphorus tribromide, sulphonyl bromide, hydrogen 
bromide or tetrabromomethane/triphenylphosphine in inert solvents, such as ether, for example diethyl ether 
or tetrahydrofuran, or hydrocarbons such as benzene or toluene or preferably chlorinated hydrocarbons such 

20 as methylene chloride or chloroform, in a temperature range of from -20°C to 'f60*'C, preferably from 0°C to 
+40®C. In the fifth reaction step [E] the brominated compounds (IX) are reacted with triphenylphosphine in inert 
solvents such as acetonitrile or hydrocart>ons such as benzene, toluene or xylene, or benzonitrile or dimethyl- 
fomnamide or dimethyl sulphoxide or an alcohol such as methanol, ethanol, propanol, butanol or isopropanol 
or without solvent. In a temperature range of from 0<»C to +200«C. preferably from +20X to +180*»C, to give the 

25 phosphonlum salts (X). 



30 



35 



40 
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Process A - second variant 

(Z = direct bond) (T = 0 or a direct bond) 



B 

-T(CH2)„_2CH20H 'V^T(CH2)„.2CH2Br 
i 2. 

C 

e , 

.Br 



20 R2 



Br 

^>N^T < CH2 ) „_2CH«CH^^V^^ 



E 



'•^"CXt<ch,,„X5 



X(CH2)pOH 



3 



<CH2)n,CH20H 



G 

►R. 



y (CH2)„CH2-Br 



R3 



50 ^ -*iwn2J„- ^ - 

(CH2)„CH2P(C^H5)3Br 

In the first reaction step QJ are brominated by reacting them with brominating ag nts such as for xample 
55 thos listed in Process A -First variant-step D. 

[B] Bromides (2) ar r acted with triphenylphosphine as in Process A-First variant-step E. 

[C] Is a process generating the reactiv phosphorane as detailed eariier in the reaction of compound III 
and reacting it with a bromobenzald hyde of the desir d substitution pattern. 

8 
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[D] Where X denotes a direct bond. Reaction of the bromide (4) with a suitable base preferably t-butyllithium 
In an inert solvent (tetrahydrofunan) at low temp rature follow d by addition of a sultabi electrophile such 
as parafonnaidehyde (V, p = 1) or ethylene oxide (V, p = 2) gives the primary alcohols. 
Alternatively X denotes a triple bond and reaction with an optionally protected hydroxyalkyne such as the 

5 tetrahydropyranyl ether of propargylalcohol using the process step [A] of process A - First variant 

[E] Is a hydrogenation as described in step C of process A - First Variant 

[F] and [G] are Identical to [A] and [B] respectively. 



10 Process B (Z - oxygon) 



15 



20 




R 

25 

XIII 



30 



35 




Process variant B 

In the first reaction step [A] of this variant the bromine compounds (XI) are reacted with the phenols (XII) 
45 in suitable solvents such as water, or alcohols such as for example methanol, ethanol, propand or Isopropanol, 
or ethers such as diethyl ether, tetrahydrofuran, dioxane or dimethyloxyethane, or dimethyfformamide or 
dimethylsulphoxide, preferably in tsopropanol, in the presence of bases such as alkali metal hydroxides, car- 
bonates or alcoholates, such as for example sodium carbonate, potassium carbonate, sodium hydroxide, potas* 
slum hydroxide, sodium ethanolate or potassium tert. butylate, in a temperature range of from O^'C to <i-200''C, 
so preferably firom +20°C to 1 SO'^C. in the second step [B] the phenyl ethers XIII are reacted with tosyl chloride in 
inert solvents such as ether, for example diethyleter, tetrahydrofuran or dioxane, or hydrocarbons such as ben- 
zene or toluene, or chlorinated hydrocarbons such as chloroform or methylene chloride, or ethylacetate. 
acetone or acetonitrile, preferably in methylene chloride, in the presence of bases such as triethylamine. diisop- 
ropylamine, pyridine or dimethylaminopyridine, preferably in the presenc of pyridine, in a t mperatur range 
55 of from -30''C to +50''C, preferably from -lO^'C to +30*'C. In the third reaction step [C] th tosyl compounds (XIV) 
are reacted with triphenylphosphine in suitable solvents such as hydrocarbons, for example benzene or 
toluene, b nzonitrile, acetonitrile, dimethylfonmamide or dimethylsulphoxide or without solvent, preferably in 
acetonitrile, in a temperature range firom 0^*0 to <»-200'*C, preferably from +20^*0 to i-180''C, to giv the phos- 
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5 



10 



20 



phonium salts (XV). 

The aldehydes of th g neral fomnula (11) are new. 

Depending on the meaning of X and Y they can be prepared as Olustrated for xample by the following 
quations: 



Process C ( X = CHg and Y » CH2# S) 




0 0'"". 
)^ — ^o'^ — 



Wherein o » 3 ta 4 
XVI 



XVII 



< H3C ) gCOOCVj^C CH2 ) o-COOF^ HOOC>S|/^( CH2 ) o-COOR* 

30 XV;iI XIX 

HOHgCVj^C CH2 ) o-COOR^ OHCV|^( CH2 ) O-COOR^ 

XXI 



:oor5 



40 

Process variant C 

In the first reaction step [A] of this variant the ketone (XVI) is reacted with 4-chloromethyibenzoic acid esters 
45 in inert solvents such as ether, for example diethylether. tetrahydrofuran or dioxane, or dinr^ethylfomiamlde, or 
dimethylsulphoxlde, or mixtures thereof, preferably in dimethyfformamide, in the presence of bases such as 
alkali metal hydrides, amides or alcoholates, such as sodium hydride, potassium hydride, lithium diisop- 
ropylamlde, potassium ethylate, sodium ethylate, potassium methylate or potassium tert. butylate, preferably 
in the presence of sodium hydride, in a temperature range of from -40''C to -»-60''C, preferably from -20'*C to 
so +30^C. In the second reaction step [B] the cyclohexanones (XVIII) are reacted in suitable solvents such as 
dimethylformamide or alcohols, for example methanol, ethanol, propanol or isopropanol, or water, or mixtures 
therefore, preferably in dtmethylfonmamide or ethanol, in the presence of bases such as alkali metal hydroxides, 
alkali metal carbonates of alkali metal alcoholates, such as sodium hydroxide, potassium hydroxide, sodium 
carbonate, sodium methanolate, sodium ethandate potassium ethanoiate or potassium tert butanolat , pref- 
55 erably in the presence of potassium t rt butandate, in a temperature range of from O^'C to +1 50°C, preferably 
from +20^C to +100°C, to give the triesters XVlll. In th third reaction step [C] the triesters (XVIll) are saponified 
in suitable solvents such as alcohols such as for xample methanol, thanol, propanol or isopropanol, or ethers, 
such as m thyl ether, tetrahydrofuran or dioxane, or chlorinat d hydrocarbons such as methylene chloride or 

10 
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chloroform, or carboxylic acids such as acetic acid or trifluoroacetic acid or mixtures thereof, preferably in trrf- 
luoroacetic acid, in the pr sence of acids such as mineral acids, for example hydrochloric acid, hydrobromic 
acid or sulphuric acid, or carboxylic acids such as acetic acid or trifluoroacetic acid, preferably in the presence 
of acetic acid, particulariy prefetably using trifluoroacetic acid, both as the solvent and the acid, in a temperature 

5 range of from -20°C to -t^O^C, preferably from O^C to +30^C, to give the carboxylic adds XIX. In the fourth step 
[D] the carboxylic acids pCIX) are reduced in suitable solvents such as ethers, for example diethylether, tet- 
rahydrofuran or dioxane, or chlorinated hydrocarbons such as methylene chloride or chlorofomi, or mixtures 
thereof, preferably in tetrahydrofuran, using boron compounds as reducing agents, such as for example borane 
or the borane dimethylsulphide complex, in a temperature range of from -40''C to 'i'60''C, preferably from -20''C 

10 to +30''C to give the hydroxy! compounds (XX). In the fifth reaction step [E] the hydroxy compounds (XX) are 
oxidized in suitable solvents such as ether, for example diethyl ether, dioxane or tetrahydrofuran, or chlorinated 
hydrocarbons such as methylene chloride or chlorofonm, or dimethyl sulphoxide. or mixtures thereof, preferably 
in dichloromethane, using oxidizing agents such as pyridinium chlorochromate, chromium (VI) salts, dimethyl 
sulphoxide/pyridine/SOs, preferably using pyridinium chlorochromate, if appropriate in the presence of bases 

15 such as triethyfamine, dl isopropylamine, pyridine or dimethylaminopyridine, preferably In the presence of 
triethylamine, in a temperature range of finom-20''C to +60*'C. preferably from 0*^0 to <i-30''C, to give the 
aldehydes (XXI). 



20 ProcBBs D (X = S, Y « CH2) 



25 



30 



35 



40 



45 



Mil XXIII 
^OOCVx^ C R^OOCVw^ 

0 

2BLIY XXV 



(CH2)p-C00R* 




wh«r«in p « 

2 or 3 



XXVI 



so Process variant D 

In the first reaction step [A] of this variant the benzoic acid mixture (XXII) is converted into the ester (XXIII) 
in suitable solvents such as alcohols, for example methanol, ethanol, propanol or isopropanol, or water, or mixt- 
ures thereof, pr f rably in methanol, in the presence of acids such as min ral acids, for xampi hydrochloric 
55 acid, hydrobromic acid or sulphuric acid or carboxylic acids such as acetic add or trifluoroacetic acid, or pref- 
erably in the pres nee ofthionyl chloride, in a temperatur rang offrom -40X to +60X, pref rably from -20*»C 
to MO^'C. In the second reaction step [B] the esters (XXIIi) are oxidized in suitabi solvents such as ether, for 
example diethyl th r, teb^hydrofiiran or dioxan , or dimethyl sulphoxide, or chlorinated hydrocarbons such 



11 
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as methylene chloride or chloroform, or mixtures thereof, preferably in m thylene chloride, using oxidizing 
agents such as bromine (VI) salts, pyridinium chlorochromate, dimethyl sulphoxide/oxalyl chloride or dimethyl 
sulphoxide/pyridine/SOs, preferably using dimethyl sulphoxide/oxalyl chloride as oxidizing agents, in the pre- 
sence of bases such as triethylamlne, dlisopropylamin , pyridine or dimethylaminopyridine, preferably in the 

5 presence of triethylamlne, In a temperature range of from -80^C to '«>40^C, preferably from -BQ'^C to ••■20*'C to 
give the aldehydes (XXIV). In the third reaction step [C] the aldehydes (XXIV) are converted Into the silicon 
compounds (XXV) in suitable solvents such as hydrocarbons such as benzene, toluene or xylene, or dimethyl 
sulphoxide, or amides such as dimethyl fonmamide or hexamethyl phosphoric acid triamide, or mixtures thereof, 
preferably in dimethyl formamide, in the presence of bases such as triethylamlne, diisopropylamine, pyridine 

10 or dimethylaminopyridine, preferably In the presence of triethylamlne, in a temperature range of from 0*>C to 
+200^*0. preferably from +20^0 to +180**C. In the fourth reaction step these silicon compounds (XXV) are con- 
verted with 4,4'-dithiodibutyric acid dimethyl ester or 3,3'-dithiodipropanoic acid dimethyl ester in the presence 
of sulfuryl chloride or chlorine or bromine into the aldehydes (XVI) in suitable solvents such as ether, for example 
diethylether, tetrahydroturan or dioxane, or hydrocarbons such as benzene or toluene, or chlorinated hydrocar- 

15 bons such as methylene chloride or chloroform, or mixtures thereof, preferably In methylene chloride. If approp- 
riate in the presence of bases, such as triethylamine or diisopropylamine or pyridine, In a temperature range 
of from -SO^'C to +20®C, preferably from -70^C to 0*^0. 
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PrpCftftft E (X » CHgf Y » direct bond) 



HOOC-CH2 



25 ^^nX^^OOR'' wherein q 

Ij 3 or 4 




COOR^ 



^ HOCHgV^ ( CH2 ) q -COOR^ 

IJ xm 





(CH2)q-C00R^ 



XXX 

COOR^ 



50 Process variant E 



In this variant benzoic acid (XXVII) is reacted in suitable solvents such as ether, for example diethyl ether, 
telrahydrofuran, dioxane. diethylene glycol monomelhylether or diethylene glycol diethyl ether, or amides such 
as dimethyl fonmamide or h xamethylphosphoric add triamide, 1 ,3-dimethylimidazolidin-2-one or 1 ,3-dimethyl- 
55 tetrahydropyridln-2-on , or mbctures thereof, pref rably In tetrahydrofuran, In the presence of organom talllc 
compounds as the base, such as for example organic lithium, sodium or potassium compounds, pref rably 
butyllithium, methyllithium, phenyllithium, sodium naphthalide, potassium naphthalide, lithium diisopropylamide 
or lithium hexamethyldisOazane. preferably In the pr senoe of lithium diisopropylamide as the base, in a tenv 
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perature range of from -80''C to ^60''C, preferably from -SO^C to +30''C, to give the compounds (XVIII), which 
are then reduced In the s cond reaction step [B] in suttabi solvents such as ether, for example diethyl ether, 
tetrahydrofuran or dioxane, or chlorinated hydrocarbons such as methylen chloride or chloroform, or mixtures 
thereof, preferably in tetrahydrofuran, using boranes as reducing agents, preferably using borane or borane 
dimethyl sulphide complex, in a temperature range of from -40*^C to -t^O'^C, preferably from - 20*'C to -«*30X, 
to give the hydroxy compounds (XXIX). In the third reaction step [C] the hydroxy compounds (XXIX) are oxidized 
in suitable solvents such as ether, for example diethyl ether, tetrahydrofuran or dioxane. or chlorinated hyd- 
rocarbons such as methylene chloride or chloroform, or dimethyl sulphoxide. or mixtures thereof, preferably in 
dichloromethane, using oxidizing agents such as chromium VI salts, pyridinium chlorochromate, dimethyl sul- 
phoxlde/oxalyl chloride or dimethyl sulphbxide/pyridine/SOa, preferably using pyridinium chlorochromate as the 
oxidizing agent, If appropriate in the presence of bases such as triethylamine, dlisopropylamine or pyridine, 
preferably in the presence of triethylamine. in a temperature range of from -80''C to -i-60''C. preferably from - 
60^C to i'30''C, to give the aldehydes (XXX). 

Proceflg F 

(X « CH2 or dir«ct bond, y«SorX*S, Y« CHg or 
diract bond) 

R-W-CH-X-CH2CH2CH2-CO2H 

Y (XXXI) ► 




(X* a CH2 or direct bond, Y' « SO or SO2 
or X' « SO or SO2, Y* » CH2 or direct bond) 

R-W-CH-X' -CH2CH2CH2CO2H 
Y* (XXXII) 




Process variant F 

(X' = CH2 or direct bond. Y' = SO2 or X' = SO2. Y' = CH2 or direct bond) 

In this variant acid (XXXI) is reacted in suitable solvents such as alcohols, water, acetone or acetonitrile 
with an oxidising agent such as hydrogen peroxide, nitric acid, peracids, oxygen, ozone, organic peracids, 
potassium permangerate, potassium persulfate, sodium hypochlorite, hypochlorous acid, rutherium tetroxtde, 
oxides of nitrogen, anodic oxidation or with special mbcture such as oxone in a usual temperature range of from 
-20*C to +30**C, although for specially unsuitable substances even lower temperature ranges (-78*C) may be 
necessary. The product of this process Is sutfone (XXXII, X' or Y' = SO2). 

Process variant G 



pc = CH2 or dir ct bond. Y' = SO or X' = SO, Y' = CH2 or dir ct bond) 
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In this variant acid (XXXI) is reacted as in variant E, but with less oxidising agent and/or at a lower tenv 
perature or with oxidising agents such as hydroperoxides, manganese dioxide, selenium dioxide, peraclds, 
chromic acid or iodosobenz ne. Th product of this process is sulfoxide (XXXII, X' or Y' = SO). 



10 



IS 



20 



Proc^as H 

(W » CH2CH2» F contains no double bonds but may contain 
aryl ) 

F-CH-CH-CH-X-CH2CH2CH2C02H 



COgH 



(XXXIII) 



25 



30 



R-CH2CH2-CH-X-CH2CH2CH2CO2H 

Y 



(XXXIV) 




3S 



40 



45 



SO 



In this process acid XXXIII is reacted in suitable solvents such as alcohols, water, benzene, toluene, ethers 
such as diethylether, tetrahydrofiiran, dioxane or esters such as ethyl acetate or hydrocarbons such as hexane 
or amines such as triethylamine or ammonia with a suitable reducing agent such as hydrogen in the presence 
of a metal catalyst such as oxides or soluble complexes of paladium, platinum, rutherium or nickel or with a 
metal such as lithium or sodium or with hydrazine or aryl aralkoxy substituted hydrazines. The product of this 
reaction is acid (XXXIV) in which W or the generic structure (I) is -CH2CH2-* The usual temperature range for 
this process Is from -20'*C to •i'30''C. 



55 
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Proe««B I 



For o « 1 to 6 




A 



HO 




0HC(CH2)oC02M» 



(XXXV) 



(XXXVI) 



B 




ROV<j^ ( CHg ) o - 1 COgM. 



OgMe 



(XXXVII) 



(XXXVIII) 



OHI 




(CH2)oC02M« 
0^. 



(XXXIX) 



This process variant is directJy analogous to that described in process D and offers an alternative to process 
C for the case where Y = S. However, it is applicable for rather more than o = 3 or 4 as In process C. 
The three steps are as described: 

[A] Is equivalent to step E of process C 

[B] is equivalent to step C of process D when R = trimethylsilyl. 

Alternatively R = alkyi e.g. methyl and step B Is perfonmed by addition of the aldehyde to a solution of an 
alkoxymethylene ylide. The latter is generated from an alkoxymethylene triphenylphosphonium salt as des- 
cribed eariier for the reaction of compound III with II. 

[C] Is equivalent to step D or process D. 
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55 



N 



B 



(XL) 



(XLI) 



^ C OH(r>v^(CH-,)„C0,R 

'<CH2)oC02R 



02R6 



(XLI I) 



(XLIII) 



ProoBB ic X « S or CH2 Y • bond 



0HCCH2(CH2)oC02R ' 
(XLZV) 

H^*V^(CH2)oC02R 
(XLVZ) 



K B 



(XLV) 
0H(>Y-{CH2)oC02R 

(XLVIZ) 



These variants of a similar process offer two routes to aldehydes XUII or XLVII. 

Step A is Identical in both processes namely the reaction of an aldehyde XL or XLI V with a dialkylaminohyd- 
razine such as dimethyihydrazlne (E.J. Corey and D. Enders Chem. Bar. 111 1 337. 1 363 (1 978), or (R) (or (S)) 
1-amino-2-methoxymethyipyrrolidine (D. Enders et al Org. Syn. 65 183 (1987)). The use of these chiral hyd- 
razones (RAMP or SAMP) allows the subsequent step to proceed with virtually complete enantioselectivity so 
that the product of step B may be a singl enantiomer. Thus obviating the need for resolution of products such 
asXLIllorXLVIlbyoth rmeans.Step A is best achieved by mixing of th aldehyd and hydiazine in the abs- 
ence of soh^ent and heating to 60-70'*C for an appropriat time (1 day) under an inert atmosphere. 

Step B is effect d in suitably inert solv nts such as diethytether or tetrahydrofuran at reduced temperature, 
preferably O^'C, with an appropriate organometallic base such as butyllithium or lithium diisopropylamide fol- 
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lowed by the addition of an appropriate electrophile (R02C(CH2)nHal. R6O2C C6H4CH2Hal or RO2C C6H4SCI) 
to give the alkylat d product XLII or XLVI. 

Step C Is an oxidative cleavage of the hydrazones to give the aldehydes XLIII or XLVII using e.g. ozone 
in a suitable solvent (dichloromethan ) at low temperature (-78''C) when the chiral hydrazones are used. The 
dimethyl hydrazones may be deaved with sodium perlodate in aqueous solution or by methylation with methyl 
iodide followed by addition of acid. 



Proce«8 L (X » 0, Y « direct bond) 



0HC(CH2)oC02R ► XX 

O — ( CH2 ) 0CO2R 



(XLVIII) (XLIX) 

z 

|^^(CH2)oC02R H0^^Y(CH2)oC02R 



C 



(L) 



0HC>v^(CH2)oC02R 



°^^0^02R6 



(LI) 



Pracmmm M (X « O, Y ■ dir»ei bend) 

A B 

HOCH2CH<CH2)oC02R ' P0CH2CH(CH2)oC02R 

OH OH 
(LID (LIII) 
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C D 
P0CH2CH(CH2)„C02R • P0CH2CHCCH2)„C02R 

02^6 

(LIV) (LV) 



H0^\^(CH2)„C02R 

I E 



OHOs^l CH2 ) nC02R 



CLVI) (LVin 



These processes illustrate two ways of preparing an aldehyde LI or LVII where X = oxygen. 

In the first instance an cD-oxoall<anoate (XL VIII) [or as co-oxoalkenoate is reacted with sulphonlum methylide 
(E.J. Corey et al, J. Am. Chem. Soc. 87 1353 (1965))] in a suitable inert solvent to give an epoxide XLIX. 

The epoxide undergoes nudeophilic ring opening with a phenol in a variety of solvents such as methanol 
25 to give two regioisomers from which the desired isomer L is readily obtained by chromatography. The yield and 
ratio of the two isomers may be manipulated by altering the solvent and by use of a variety of catalysts. 

Step C is a simple oxidation as already detailed in process E step C. 

Alternatively a diol Lll is monoprotected with a suitable protecting group such as tetrahydropyranylether, 
t-butyldimethylsilyl ether, tert-butyldiphenylsilylether to give a secondary alcohol Llll. Step B Involves the con- 
30 version of the alcohol into a suitable leaving group X such as tosylate or halide (preferably bromide or iodide) 
by methods already detailed in other processes. 

Step C involves replacement of the leaving group by a phenoxy group essentially as described in Step A 
of process 8. 

Step D involves selective removal of the protecting group P by a mild method appropriate to the given P. 
35 Step E is a simple oxidation as above. 



Process N (B = ortho or meta CO2H or ortho or meta or para CH2CO2H, CHN4, CONR^^R^i) 



All the processes illustrate the preparation of p-disubstituted aldehydes with a para alkoxycarbonyl group. 
40 Qeariy In all these cases it is possible to use a meta, or ortho, disubstituted benzoate instead of the para dis- 
ubstituted compound. 

Similariy the alkoxycarbonyl group can be replaced by an alkoxycarbonylmethyt group to give a product 
where A = CH2CO2H. The introduction of a tetrazole group is best effected by use of a suitable monosubstituted 
benzonitrile to give intermediates where A = nitrite. This is then converted to a tetrazole by reaction with sodium 
45 azide in the presence of a salt of a suitable tertiary base (triethytamine or morpholine hydrochloride) in an Inert 
solvent (dimethylfonnamide) at elevated temperature. 

The introduction of amides or sulphonamides is best effected by a judicious choice of esters at the aromatic 
and aliphatic carboxyl groups so that eitiier carboxyl group may be selectively liberated. The said cart)oxyl group 
can then be reacted with an aryl, or alkyl, sulphonamide in tiie presence of a dimide such as dicydohexylcar- 
50 bodiimlde In a suitably inert solvent. Alternatively the carboxylic ackl can be suitably activated by e.g. reaction 
with diphenyl phosphinic chloride and then treated with tiie desired amine to give an amide. 

The compounds of the general fomiula (I) according to the invention have pharmacological properties and 
in particular tiiey are antagonists for leucotriene diseases: asthma, circulatory diseases, respiratory diseases. 
They can ther fore be used as phamiaceuticals. 
55 The new active compounds can be converted in a known mann r into the customary fonmulations, such 
as tablets, dragees. pills, granules, aerosols, syrups, emulsions, suspensions and solutions, using inert non- 
toxic, phannaceuticaily suitable xcipients or solvents. The therapeutically active compound should in each 
cas b present in a concentration of about 0.5 to 98% preferably 1 to 90%, by w ight of tiie total mbcture. ttiat 
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is to say in amounts which suffice to achieve the dosage range Indicated. 

The formulations are prepared, for exampi , by extending the active compounds with solvents and/or exci- 
plents, optionally with the use of emulslfiers and/or dispersing ag nts, and, for example, when using water as 
a diluent, organic solvents can b optionally be used as auxiliary solv nts. 

Examples of auxiliary substances which may be mentioned are: water, non-toxic organic solvents, such 
as paraffins (for example petroleum fractions), vegetable oils (for example groundnut oil/sesame oil), alcohols 
(for example ethyl alcohol and glycerol), excipients, such as, for example, ground natural mineral (for example 
kaolins, aluminas, talc and chalk), ground synthetic mineral (for example highly disperse silica and silicates) 
and sugars (for example sucrose, lactose and glucose), emulsifiers (for example polyoxyethylene fatty acid 
esters), polyoxyethylene fatty alcohol ethers (for example lignin, sulphite waste liquors, methylcellulose starch 
and polyvinylpyrrolklone) and lubricants (for example magnesium stearate, talc, stearic acid and sodium sul- 
phate). 

Administration is effected in the customary manner, preferably orally, by inhalation or parenteral ly, particu- 
laily periingually or intravenously. In the case of oral use, the tablets can, of course, also contain, in addition 
to the excipients mentioned, additives such as sodium citrate, calcium carbonate and dicalcium phosphate, 
together with various additional substances, such as starch, preferably potato starch, gelatine and the like. Fur- 
themnore, lubricants, such as magnesium stearate, sodium lauryl sulphate and talc, can be used concomitantiy 
in the production of tablets, in the case of aqueous suspensions, the active compounds can be mixed with vari- 
ous flavour-Improving agents or colorants in addition to the abovementloned auxiliary substances. 

In the case of parenteral use, solutions of the active compounds, using suitable liquid excipients, can be 
employed. 

In general, it has proved advantageous, in the case of intravenous administration, to administer amounts 
of about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg, of body weight to achieve effective results, and 
in the case of oral administration, the dosage Is about 0.01 to 20 mg/kg, preferably 0.1 to 10 mg/kg of body 
weight 

Nevertheless, It may be necessary, under certain circumstances, to deviate from the amounts mentioned, 
and in particular to do so as a function of the body weight or of the nature of the administration metiiod, of the 
Individual reaction towards the medicament, the nature of its formation, and tiie time or interval over which the 
administration takes place. Thus, it can some cases suffice to use the minimum amount, whereas in other cases 
tiie upper limit mentioned must be exceeded. In the case of administration of larger amounts. It may be advis- 
able to divide these Into several individual administrations over the course of the day. 

Preparation examples 

Example 1 

5-Phenoxy-1 -pentyne 



A 2.81 g (58.5 mmol) portion of sodium hydride (50% in oil) was washed with dry hexane and tiien dried 
in vacuo. The residue was slunied in 20 ml of anhydrous tetrahydrofuran under argon with O^C bath cooling 
and a solution of 5.51 g (58.5 mmol) of phenol In 20 ml tetrahydrofuran was added dropwise. After vigorous 
gas evolution had ceased a 10 ml portion of anhydrous hexamethylphosphoryltriamide was added followed by 
a solution of 4.85 g (47.3 mmol) of 5-chloro-pentyne In 7 ml tetrahydrofuran. The resulting grey solution was 
refluxed for 3 days. The resulting mixture was cooled, diluted witii hexane and washed wnth water. It was then 
washed with aqueous potassium carbonate to remove the residual phenol. The resulting solutton was dried 
over magnesium sulfate and evaporated in vacuo. The orange oily residue was distilled using an aspirator 
vacuum to yield 6.48 g pure product as a coloriess oil. 
bp.:115-118«C (23 mm). 
Yield: 86% of theory. 
TLC-Rf : 0.62 (m thylenechloride) 

NMR (CDCI3. 300 MHz): 1 .94 - 2.06 [3] m. 2.35 - 2.44 [2] m. 4.05 PJ t, J = 7 Hz, 6.86 - 6.97 [3] m, 7.1 - 7.3 [2] 




m. 
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Example 2 



4-(5-Phenoxy-1-pentyn-1-yl)benzaldehyd 



O 
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A solution of 2.08 g (1 3.0 mmo!) of 5-phenoxy-1-pentyne and 2.00 g (1 0.81 mmo!) of 4-bromobenzaIdehyde 
In 7.0 ml of dry triethylamine was stirred under argon as 0.758 g (1.08 mmo!) of bis(triphenylphosphine)pal- 
ladium(ll)Ghtoride was added followed by 103 mg (0.54 mmoi) of copper(l) iodide. The reaction mixture turned 
dark and became warmed as it was stirred over 15 min. It was then stinred overnight under argon. It was diluted 
with ethyl acetate and then washed with 2% sulfuric acid, then water and finally saturated sodium chloride. The 
resulting solution was dried over a mixture of magnesium sulfate and Norite (decolorizing active carbon), and 
then filtered and evaporated In vacuo. The orange solid residue was dissolved in minimum benzene and 
chromatographed on silica gel using 3% ethyl acetate in hexane elutlon to yield 2.21 g of purified product as 
a tan solid. 
Yield: 77% of theory 
TLC-Rf : 0.36 (ethyl acetate: hexane 2:8) 

NMR (CDCI3, 60 MHz): 2.1 [2] t. J = 7, 2.2 [2] t, J = 6. 2.7 [2] t, J = 7. 4.1 [2] t. J = 6. 6.8 - 7.8 [9] m, 10.1 [1] s. 
Example 3 

3-(5-Phenoxy-1-pentyn-1-yl)benzaldehyde 



This compound was prepared in a manner analogous to that used for the para isomer (Example 2). 2.00 
g (10.8mnK)l) of 3-bromobenzaldehyde, 2.087 g (13.0 mmol) of 5-phenoxy-1-pentyne, 7 ml triethylamine, 0.758 
g (1.08 mmol) of the palladium compound and 104 mg (0.55 mmol) of copper(l) iodide were used. The reaction 
was found by analysis to be essentially complete after 16 h at ambient temperature. The crude product which 
was In the form of an orange oil was chromatographed using 5% ethyl acetate in hexane to yield 1 .924 g of a 
purified product in the fbnfn of a yellow oil. 
Yield: 67.3% of theory 
TLC-Rf : 0.24 (ethyl acetate:hexane 1:9) 

NMR (COaa, 60 MHz): 2.1 [2] t, 2.2 [2] t,4.1 [2] t J = 6. 6.8 - 7.8 [9] m. 10.1 [1] s. 

Example 4 

4-(5-Phenoxy-1-pentyn-1-yt)benzyl alcohol 



A solution of 2.02 g of 4-(5-phenoxy-1-pentyn-1-yl)benzaldehyde in 5 ml of absolute ethanol was stirred with 
0**C bath cooling and 640 mg of sodium borohydrid was add d in portions. After stimng for 55 mins. the reac- 
tion mbcture was quenched by th addition of wat rand then vaporated in vacuo. The residu was mix d cauti- 
ously with 2% sulfuric acid and extracted twice with ethyl acetat . The combined xtracts were washed with 
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saturated sodium chlorid and then a sodium hydrogen cart>onate solution. They were dried over magnesium- 

sulfat and vaporated in vacuo to yield 2.06 g of the 4-(Phenoxy-1 -pentyn-1-yl)-benzyl alcohol which was suf- 

ficlentiy pure to use without purification. 

Yield: 100% of theory 

TLC-Rf : 0.12 (ethyl acetate : hexane 2:8) 

NMR (CDCI3, 60 MHz): 2.09 [2] t. 2.12 [2] t, 2.7 [2] t. 4.1 [2] t. J 6 Hz, 4.6 [2] s, 6.8 - 7.4 [9] m. 
Example 5 

3-(5-Phenoxy-1-p6ntyn-1-yl)benzyl alcohol 



This compound was prepared in a manner analogous to that used for the para isomer (Example 4). Thus 
1 .924 g of the meta aldehyde were treated with 924 mg of sodium borohydride in 50 ml of absolute ethanol at 
O^C for 1 h. The yield of the 3-(Phenoxy-1 -pentyn-1 -yl)benzyl alcohol was 1 .89 g of a yellow oil which was used 
without further purification. 
Yield: 93% of theory 

TLC=Rf : 0.20 (ethyl acetate : hexane 1:3) 

NMR (CDCI3, 60 Mhz): 2.1 [2] t. 2.14 [2] t, 2.7 [2] t. 4.1 [2] t, J = 6, 4.6 [2] s. 6.8 - 7.4 [9] m. 

Example 6 

4-(5-Phenoxypent-1-yl)benzyl alcohol 



A solution of 0.54 g of 4-(5-phenoxy-1-pentyn-1-yl)benzyl alcohol in 100 ml methanol was treated with 230 mg 
of 5% palladium on charcoal and 58 PSI hydrogen for 3.5 h. The product mixture was filtered using celite and 
the filtrate was evaporated in vacuo to yield 0.53 g of the compound in the heading in the fonm of a light tan 
solid which was used without purification. 
Yield: 98% of theory 

NMR (CDCI3, 60 MHz): 1 .6 [6] m, 2.6 [2] t, J = 6, 3.2 [1] bs, 3.8 [2] t, J = 6, 4.5 [2] s, 6.8 - 7.3 [9] m. 
Example 7 

3-(5-Phenoxypent-1-yl)benzylalcohol 



This compound was prepared in a manner analogous to that used for the para isomer (Example 6). Thus 
1.856 g of 3-(5-phenoxy-1-pentyn-1-yl)benzyl alcohol in 100 ml of CHaOH was tr ated with 333 mg 5% pal- 
ladium on charcoal and 30 PSI hydrogen for 1 .25 hours. The product mixtur was fiit red in th customary man- 
ner through celite and the filtrate was vaporated in vacuo to yield 1.89 g of the 3-(5-Phenoxypent-1''yl)benzyl 
alcohol in th form of a tan solid. 




CH2OH 
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Yield: 100% of theory 

NMR {CDQa, 60 MHz): 1.6 (6] m, 2.3 [1] bs, 2.6 [2] t, 3.9 [2] t. J = 6, 4.6 [2] s. 6.8 - 7.3 [9] m. 
Example 8 

4-(5-Phenoxypent-1-y))benzyl bromide 



10 




15 A solution of 51 8 mg (1 .92 mmol) 4-(5-phenoxypent-1 -yl)benzyl alcohol in 3,5 ml of dry methylene chloride 
was stinred under argon as 826 mg (2.49 mmol) of carbon tetrabromide were added followed by 653 mg (2.49 
mmol) of triphenylphosphine. The reaction mixture turned yellow and heated briefly to reflux. The resulting mixt- 
ure was stirred under argon for 1.5 h and it was then evaporated in vacuo. The residue was dissolved as far 
as possible In a small quantity of wann benzene and chromatographed on silica gel using 2.5% ethyl acetate 

20 in hexane elution. The insoluble benzene material was shown by tic to be a non-usable product The product 
which was still not pure was rechromatographed using cyclohexane to apply the mixture to the column. 376 
mg of a usable pure product plus a smaller amount (56 mg) of a mixed fraction consisting mostly of the product 
along with a more polar contaminant were isolated. 
Yield: 59% of theory were obtained. 

25 TLC-Rf : 0.33 (ethyl acetate : hexane 5:95) 

NMR (CDCI3, 60 MHz): 1 .5 - 2.0 [6] m. 2.6 [2] t. J = 6. 3.9 [2] t. J = 6, 4.4 P] s. 6.8 - 7.4 [9] m. 

Example 9 

30 2-[4-(4-Phenoxybutoxy)phenyl]ethanol 



35 




A mixture of 1 0.31 g (45 mmol) of 4-phenoxy butyl bromide. 6.22 g (45 mmol) of 2-(4-hydroxyphenyl)ethanol and 
6.22 g (45 mmol) of pulverised potassium carbonate in 45 ml of teopropanol was refluxed for 24 h. The resulting 

40 mixture was cooled, mixed with water and then extracted three times with ethyl acetate. The combined extracts 
were washed with water and then with saturated aqueous sodium bicarbonate. They were dried over sodium 
sulfate and evaporated in vacuo. The residue was chromatographed on 500 g of silica gel (Merck Si60, 0.04 - 
0.063 mm) using methylene chloride/methanol (98:2) as eluent. The product-containing firactions were evapo- 
rated in vacuo to yield 2-[4-(Phenoxybutoxy)phenyl]ethanol in the fonm of 9.08 g of crystals. 

45 mp: 102*0 

Yield: 70.5% of theory 

TLC-Rf : 0.43 (methylenechloride:ethanol 97:3) 

NMR (CDQa. 300 MHz): 2.0 [4]m, 2.8 [2] tr. J = 7 Hz, 3.8 [2] q, J = 7 Hz. 4.0 [4] q, J = 7 Hz. 6.8 - 7.0 [5] m. 
7. 1 5 [2] d , J = 8 Hz. 7.3 [2] tr. J = 7 Hz. 

so 

Examples 10-16: 

Analogue of Example 9 were prepared: 
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10 


Nr. 


n 


m 


mp 


yield 


Solvent 


10 


3 


para 3 


S6 


86 « 9 


0 .53 
CH2CI25CH3OH 
95:5 


15 


11 


3 


para 2 


77 


80*8 


0.75 
CH2Cl2:CH30H 
95:5 


20 


12 


3 


meta 2 




56.6 


0.44 

CH2Cl2:CH30H 
97 : 3 


25 


13 


3 


ortho 2 




89*5 


0.43 

CH<9Clo:CHoOH 
97:3 




14 


4 


para 1 


106 


77*0 


0.31 
CHCI3 


30 


15 


4 


mata 1 


47-48 


96.0 


0.32 
CHCI3 




16 


4 


ortho 1 


33-34 


74«0 


0.51 
CHCI3 



35 



Example 17 

2-[4-(4-Phenoxybutoxy)phenyl]ethyl-1-tosylate 




A suspension of 4.87 g (17 mnnol) of 2-[4'(4-phenoxybutoxy)phenyt]ethanol in 15 ml of methytenechloride was 
stirred under nitrogen with 1 2 ml of dry pyridine for 30 min and then cooled to -1 0'^C before 3.89 g (20.4 mmol) 

50 of p-toluenesulfonyl chloride were added. The resulting mixture was stirred for 2.5 h at O"" and then mixed with 
water and extracted twice with ethyl acetate. The combined extracts were washed with saturated aqueous 
sodium chloride and were then dried over sodium sulfate and evaporated in vacuo. The solid residue was 
chromatographed on 73 g of silica gel using methylene chloride as eluent The product containing fractions 
were combined and vaporat d In vacuo. After trituration with hexane, 6.28 g of th crystallin compound in 

55 th heading w re obtained, 
mp: lOS'^C 

Yield: 83.8% of theory 

TLC-Rf : 0.55 (methyl n chloride) 
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NMR (CDCI3, 300 MHz): 2.0 [4] m, 2.45 [3] s. 2.9 [2] tr, J = 8 Hz. 3.95 - 4.1 [4] m. 4.2 [2] tr, J = 8 Hz. 6.75 [2] 
d, J = 8 Hz. 6.85 - 6.95 (3] m, 7.0 [2] d, J = 8 Hz, 7.25 - 7.35 [4] m. 7.7 [2] d. J = 8 Hz. 

Examples 18-21: 

Using the procedure of example 17 and the compounds of examples 10 to 13 as starting material the fol- 
lowing compounds were prepared: 



Nr. 


n 


m 


Yield (%) 




18 


3 


para 3 


83.0 


0.57 
CH2CI2 


19 


3 


para 2 


98/9 


0^57 
CH2CI2 


20 


3 


met a 2 


92.7 


0.55 
CH2CI2 


21 


3 


ortho 2 


89,1 


0«62 
CH2CI2 













Examples 22 - 25 : 

Using the procedure of example 3 and the compounds of examples 7, 14, 15 and 16 as starting materials the 
following compounds were prepared: 



Nr. 


n 


X 


mp 

t^C3 


yield 
CX] 


TLC-Rf * 


22 


4 


0-para 


49-50 


88«0 


0.32 


23 


4 


0*meta 


47-49 


73.0 


0.33 


24 


4 


0-ortho 


68-70 


84.0 


0.37 


25 


5 


meta 




78.0 


0«32 















The solvent was ethyl ac tate : hexane (5:95) 
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Example 26 

2-[4-(4-Phenoxybuto)(y)ph nyl]ethyltriphenylphosphonium tosyiat 



3 



A solution of 4.85 g (11 mmol) of 2-[4-(4-phenoxybutoxy)phenyi]ethyl-1-tosylate and 2.89 g (11 mmol) of 
triphenylphosphine in 20 ml of acetonitrile was refluxed for4 days. The solution was cooled and then the solvent 
15 was removed by evaporation in vacuo to yield 7.7 g of compound in the heading in the form of a solid which 
was sufficiently pure to be used as obtained. 
Yield: 99.6% of theory 

NMR (CDCI3, 300 MHz): 1.95 [4] broad s, 2.3 [3] s, 2.85 - 3.0 [2] m, 3.65 - 3.8 [2] m. 3.95 [2] broad s. 4.0 [2] 
broad s. 6.7 [2] d. J = 8 Hz. 6.85 - 6.95 [3] m, 7.0 [2] d. J = 8 Hz. 7.1 [2] d, J = 8 Hz, 7.25 [2] Ir, J = 8 Hz, 7.6 - 
20 7.8 [17] m. 

Example 27 to 35: 

The Wittig salts of the following table were prepared using the procedure of example 26 and the compounds 
25 of examples 8 and 1 8 to 25. Examples 27 to 30 were prepared exactly according to the process of example 
26 and example 31 to 35 were prepared in refluxing benzene rather than acetonitrile and were then crystallized 
from benzene before use. 




<^-'™^'"-'^<CH,..-P.[-0] 

3 

35 



40 



Nr. 


n 


X 


m 


y 


Reflux 
time (h) 


mp (®C) 


Yield 
(X) 


27 


3 


0 para 


3 


To 8 


65 






28 


3 


0 para 


2 


Tos 


72 




100»* 



5a 



55 



25 
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5 



15 



20 





n 


X 


m 


Y 


Reflux 

time (h) 


mp (**C) 


Yield 
(X) 


29 


3 


0 meta 


2 


To 8 


168 




100** 


30 


3 


0 ortho 


2 


To 8 


240 




100«* 


31 


4 


0 para 




Br 


24 


55 


65 


32 


4 . 


0 meta 




Br 


24 


127-128 


100 


33 


4 


0 ortho 




Br 


24 


152 


31 


34 


5 


- meta 




Br 


75 


151 


100 


35 


5 


- para 




Br 


15 


201-202 


88 



25 

* Many of these tosylates were solids^ but were not re- 
crystallizedt so that a sharp melting point was not ob- 
30 tained. 

The residue was used without purification. If purifi- 
cation had been carried out# the yield would probably 
have been somewhat less than lOOX* 

35 

Example 27: 

NMR (CDCI3, 300 MHz): 1.75 - 1.9 [4] m, 2.2 [2] quintet, J = 8 Hz. 2.3 [3] s, 2.8 [2] tr, J = 8 Hz. 3.4 - 3.55 [2] 
40 m, 4.05 - 4.2 [4] m, 6.8 [2] d. J = 8 Hz. 6.85 - 6.95 [3] m, 7.0 - 7.05 [4] m, 7.25 [2] tr. J = 8 Hz, 7.55 - 7.85 [17] 
m. 

Example 28: 

45 NMR (COas, 300 MHz): 2.15 - 2.3 [2] m, 2.3 [3] s, 2.8 - 3.0 [2] m, 3.65 - 3.8 [2] m, 4.0 - 4.2 [4] m, 6.7 [2] d, J 
= 8 Hz. 6.85 - 6.96 [3] m. 7.05 - 7.15 [4] m. 7.3 [2] tr. J = 8 Hz. 7.6 - 7.9 [17] m. 

Example 29: 

50 NMR (CDCI3. 300 MHz): 2.15 [2] quintet. J = 8 Hz, 2.3 [3] s, 2.9 - 3.05 [2] m. 3.7 - 3.85 [2] m. 4.1 [4] tr. J = 8 
Hz, 6.7 [2] d, J = 8 Hz. 6.8 [1] s, 6.85 - 6.95 [3] m, 7.0 - 7.1 [3] m. 7.25 [2] tr, J = 8 Hz. 7.6 - 7.8 [17] m. 

Example 30: 

55 NMR (CDCI3, 300 MHz): 2.15 [2] quintet. J = 8 Hz, 2.3 P] s. 2.9 - 3.0 [2] m. 3.55 - 3.7 [2] m, 3.95 [2] tr, J = 8 
Hz, 4.1 [2] tr, J = 8 Hz. 6.75 - 6.85 [4] m, 6.9 [1] tr. J = 8 Hz. 7.0 [2] d, J = 8 Hz. 7.1 - 7.25 [4] m, 7.55 - 7.8 [17] 
m. 
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35 
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Example 36 

2-(4-Methoxycarfoonylbenzyl)-2-(tert.butoxycarbonyl)cyclohexanone 



0 

6i-' 



2"^ z^-COOCHg 



0C(CH3)3 



2-Tertbutoxycarbonytcyclohexanone was prepared according to the procedure of J.L van der Barr and F. 
Bickelhaupt, Tetrahedron, 30, 2447 - 2553 (1974). A solution of 49.5 g (0.25 mo!) of this material in 150 ml of 

15 dry dimethylformamlde was stirred at O^C to 5^C as a total of 7.8 g (0.25 md) of sodium hydride (80% suspen- 
sion in oil) was added in portions so that the evolution of gas did not become too vigorous. When the evolution 
of gas had ceased, a solution of 46.1 g (0.25 mol) of methyl 4-(chloromethyl)benzoate and 41.5 g (0.25 mol) 
of potassium iodide in 100 ml of dry dimethyifonnamide was added dropwise as stirring at O^^C was continued. 
The mixture was stirred for a further 30 mins. at O'^C and then allowed to come to room temperature. It was 

20 then poured into Ice water and extracted twice with ethyl acetate. The combined extract was washed with 1 0% 
sodium thiosulfate and then with a saturated aqueous sodium chloride solution. It was dried over sodium sulfate 
and evaporated in vacuo. The 80 g of residue were heated in portions in a Kugelrohr still under a high vacuum 
to remove the volatile components. The combined non-volatile residues were crystallized from petroleum ether 
to yield 31.5 g of a white crystalline product 

25 mp: 60-63'C 

Yield: 36% of theory 

TLC-Rf : 0.36 (petroleum ether/ether 8:2) 

NMR (CDCI3, 300 MHz): 1.35 (9] s, 1.35 - 1.45 [1] m, 1.55 - 1.75 [3] m, 2.0 [1] m, 2.35 [1] dq, J = 14 Hz. 3 Hz. 
2.5 [2] m. 2.9 [1] d, J = 14 Hz. 3.3 [1] d, J = 14 Hz. 3.9 [3] s. 7.25 [2] d. J = 8 Hz. 7.9 [2] d. J = 8 Hz. 



Example 37 

7-(4-Ethoxycarbonylphenyl)-6-tert, butoxycarbonyl heptanic acid ethyl ester 



2"5 

1 7.3 g (0.05 mol) of 2-(4-methoxycari3onyl benzyl )-2-tert.-butoxycarbonyl-cyclohexanone are heated under 
45 reflux together with 5.6 g of potassium tert butylate in 1 00 ml of absolute ethanol for 1 h. After the mbcture has 

cooled it is diluted with water and extracted twice with ethyl acetate. The combined ethyl acetate phases are 

dried with sodium sulphate and concentrated by evaporation. 18 g of an oily product are thus obtained which 

is sufficiently pure to be used for further reactions. 

Yield: 88.6% of theory 
so Rf-value: 0. 1 9 (petroleum: ether 8.2) 

NMR (CDCI3, 300 MHz): 1.25 [3] tr. J = 8 Hz. 1.3 [9] s, 1.4 [3] tr. J = 8 Hz, 1.3 - 1.5 [3] m. 1.55 - 1.7 [3] m. 2.25 

[2] tr, J = 8 Hz, 2.55 - 2.65 [1] m, 2.75 [1] dd, J = 14 Hz, J = 8 Hz, 2.95 [1] dd, J = 14 Hz, J = 1 0 Hz, 4.1 [21 q, 

J = 8 Hz. 4.35 [2] q. J = 8 Hz. 7.25[2] J = 8 Hz, 7.95 [2]d, J = 8 Hz. 

55 Exampl 38 

6-Tert butoxycarbonyt-7-(4-methoxycarbonylphenyl) heptanoic acid methyl ster 
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30 



35 



00CH3 

10 49.5 g (0.25 mol) of 2-tert butoxycarbonylcyclohexanone are dissolved in 150 ml of absolute dimethylfor- 

mamide under nitrogen and 9.0 g (0.3 mol) of an 80% sodium hydride suspension in spindle oil are added in 
portions at 0*^0 to 5°C. When the evolution of hydrogen has ended a solution of 46.1 g (0.25 rr\o\) of 4- 
chioromethyl benzoic acid methyl ester and 41 .8 g (0.25 mol) of potassium iodide in 1 00 ml of absolute dimethyl- 
formamide are added dropwise at 0*^0. The reaction mixture is subsequently stirred for 30 mins. at O^C and is 

15 then heated to room temperature and 50 ml of methanol are added. Then the reaction mixture Is poured into 
ice water and extracted with 600 ml of ethylacetate. The organic phase is washed with a 1 0% thiosulphate sol- 
ution and a saturated sodium chloride solution is dried with sodium sulphate and concentrated by evaporation. 
The residue is concentrated further In portions in a Kugelrohr distillation apparatus under a high vacuum (air 
bath temperature: 1 SO'^C) and then chromatographed on 1 .7 kg of silica gel (Merck 5:60. 0.04-0.064 mm) using 

20 petroleum ether/ether 8/207/3 as the mobile solvent A fraction Is thus obtained which yields 35 g of a solid 
product after evaporation. 
Yield: 37% of theory 

Rrvalue: 0.18 (petroleumetherether 80:20) 

NMR (CDCI3. 300 MHz): 1.3 [9] s. 1.3 - 1.75 [6] m. 2.3 [2] tr, J = 8 Hz, 2.55 - 2.65 [1] m. 2.75 [1] dd, J = 14 Hz. 
25 J = 8 Hz. 2.95 [1] dd. J = 14 Hz. J = 10 Hz. 3.65 [3] s. 3.9 [3] s. 7.25 [2] d, J = 8 Hz. 7.9 [2] d, J = 8 Hz. 

Example 39 

6-Carboxy-7-(4-6thoxycarbonylphenyl)h6ptanoic acid ethyl ester 




2"5 



OOC9H 



2"5 

18 g (44.3 mmol) of 7-(4-ethoxycarbonylphenyl)-6-tert.-butoxycarbonylheptanoic acid ester are dissolved 
40 in 100 ml of trffluoroacetic acid and the solution is stirred vigorously for 1 h. The trifluoroacetic acid is distilled 

off in vacuo and the residue is dissolved in ethyl acetate and washed with a saturated bicarbonate solution. 

The organic phase is dried with sod iumsulp hate and concentrated by evaporation. 14.3 g of an oily product 

are tiius obtained, which is sufficiently pure to be used for further reaction. 

Yield: 92% of theory 
45 Rrvalue: 0.48 (dichloromethane:methanol 95:5) 

NMR (CDCI3, 300 MHz): 1 .25 [3] tr, J = 8 Hz, 1 .4 [3] tr, J = 8 Hz, 1 ,3 - 1 .75 [6] m, 2.25 [2] tr, J = 8 Hz, 2.7 [1] 

m. 2.8 [1] dd. J = 14 Hz. J = 8 Hz, 3.05 [1] dd. J = 14 Hz, J = 10 Hz. 4.1 [2] q, J = 8 Hz. 4.35 [2] q, J = 8 Hz. 

7.25 [2] d, J = 8 Hz. 7.95 [2] dd. J = 8 Hz. 

so Example 40 

6-Carboxy-7-(4-methoxycarbonylphenyl)heptanolc acid methyl ester 



55 
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5 




35 g (95 mmols) of 6-tert, butoxycabony1-7-(4-fnethoxycarbonylphenyl)heptanoic add methyl ester are 
10 reacted following the same procedure as Example 39. In this manner 26.7 g of a solid, m.p. 59-60®C. are 
obtained which is sufficiently pure to be used for further reactions. 
Yield: 89.6% of theory 

Rrvalue: 0.45 (dichloromethaneimethanol 95:5). 
15 Example 41 

7-(4-Ethoxycarbonylphenyl)-6-hydroxymethylheptanoic acid ethyl ester 



20 




14 g (40 mmol) of 6-carboxy-7-(4-ethoxycarbonyl phenyl) heptanoic acid methyl ester are dissolved under 
nitrogen in 60 ml of absolute tetrahydrofuran. 180 ml (50 mmol) of borane in tetrahydrofuran (content de ter- 
mined by titration) are added dropwise at -10^C. When the dropwise addition has ended the mixture is stirred 
30 for 2 h while cooling with Ice and Is then diluted cautiously with a saturated bicarbonate solution at O^'C and 
extracted twice with ethyl acetate. The combined organic phases are dried with sodium sulphate and concen- 
trated by evaporation. 1 1 .9 g of a yellow oily product are obtained, which Is sufficiently pure to be used for further 
reactions. 

Yield: 88.5% of theory 
35 Rrvalue: 0.58 (dichloromethanermethanol 95:5) 

NMR (CDQa, 300 MHz): 1 .25 [3] tr, J = 8 Hz, 1 .4 [3] tr, J = 8 Hz. 1 .3 - 1 .85 [7] m, ,3 [2] tr, J = 8 Hz. 2.65 [1 ] dd, 
J = 14 Hz, J = 8 Hz, 2.75 [1] dd, J = 14 Hz. J = 8 Hz, 3.5 [2] d, J = 6 Hz. 3.6 [1] tr, J = 6 Hz, 4.1 [2] q, J = 8 Hz. 
4.35 [2] q, J = 8 Hz. 7.25 [2] d, J = 8 Hz, 7.95 [2] d, J = 8 Hz. 

40 Example 42 

6-Hydroxymethyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester 



45 




26.7 g (83 mmol) of 6-carboxy-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester are reacted fol- 
lowing the same procedure as In Example 41. 22 g of an oily product are thus obtained which can be used 
without any furth r purification. 
55 Yield: 88% of theory 

Rrvalue: 0.55 (dichloromethan :methanol 95:5) 

NMR (CDCI3. 300 MHz): 1 .3 - 1.85 [7] m. 2.3 [2] tr. J = 8 Hz, 2.65 [1] dd, J = 14 Hz, J = 8 Hz, 2.75 [1] dd. J 
14 Hz. J = 10 Hz, 3.5[2]d. J = 8Hz. 3.7 [3] s, 3.9 [3] s, 7.25 [2] d. J = 8Hz. 7.9 [2] d. J = 8 Hz. 
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Example 43 

7-(4-Ethoxycarbonylphenyl)-6-fonnyf-heptanoic acid thyl ester 



10 




10 g (30 mmol) of 7>(4-ethoxycarbony1phenyl)-6-hydroxyniethytheptanoic acid ethyl ester are dissolved in 
15 100 ml of methylene chloride of analytical purity and methylene chloride containing 6.45 g (30 mmol) of pyrl- 
dinium chlorochromate is added under cooling with tapwater. After stirring for 2 h at room temperature 3.25 g 
(15 mmol) of pyridinium chlorochromate are once again added and the mixture is stin*ed for 1 h. The reaction 
mixture (including the oiiy residue) is applied to a chromatographic column filled with 500 g of silica gel (Merck 
Si 60, 0.04- 0.063 mm) and elution is carried out under a slightly elevated pressure using methylene chloride 
20 as the mobile solvent. A fraction is thus obtained which, after being evaporated in vacuo, yields 7.7 g of an oily 
product 

Yield: 77% of theory 

Rf-value: 0.3 (petroleum etherether 60:40) 

NMR (CDCI3. 300 MHz): 1 .25 [3] tr, J = 8 Hz. 1 .4 [3] tr. J = 8 Hz, 1 ,4 - 1 .75 [6] m, 2.3 [2] tr. J = 8 Hz. 2.6 - 2.7 
25 [1] m. 2.75 [1] dd. J = 14 Hz. J = 8 Hz. 3.05 [1] dd. J = 14 Hz, J = 8 Hz. 4.1 [2] q, J = 8 Hz. 4.35 [2] q. J = 8 Hz, 
7.2 [2] d, J = 8 Hz, 7.95 [2] d, J = 8 Hz, 9.65 [1] d, J = 3 Hz. 

Example 44 

30 6-Fomriyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester 



H 



35 




20 g (64.9 mmol) of 6-hydroxymethyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester are 
oxidized and chromatographed following the same procedure as in Example 43. 8.4 g of an oily product are 
thus obtained. 
45 Yield: 42.3% of theory 

Rf-value: 0.12 (hexane:ether 70:30) 

NMR (CDCI3, 250 MHz): 1.35 - 1.8 [6] m, 2.3 [2] tr. J = 8 Hz, 2.6 - 2.7 [1] m, 2.75 [1] dd, J = 14 Hz. J = 8 Hz, 
3.05 [1] dd, J = 14 Hz. J = 8 Hz, 3.65 [3] s. 3.9 [3] s. 7.25 [d] 2. J = 8 Hz, 7.95 [2] d, J = 8 Hz, 9.65 [1] d, J = 3 
Hz. 

50 

Example 45 

6-<4-Ethoxycarbonylbenzyl)-7(E), 9(E), 11(Z), 14(Z)-eicosatetraenoic acid ethyl ester 



30 
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5 




OOC2H5 



:O0C2H5 



0.1 9 g (0.6 mmol) of 2(E), 4(Z), 7(Z)-tridecatrienylphosphonic acid diethyl ester (J.C. Buck, F. Ellis. P. North, 
10 Tetrahedron Letters 4161-4162 (1982)) are dissolved under nitrogen in 2 ml of absolute tetrahydrofuran. Then 
at -70®C 0.31 ml (0.6 mmol) of n-butyllithium In hexane (content titrated) are added dropwise. After stimng for 
30 mins. at -70°C 0.9 g of absolute 1.3-dimethyltetrahydropyrimidln-2-ohe (DMPU) are added dropwise, after 
which 0.17 g (0.5 mmol) of 7-(4-ethoxycarbonylphenyl)-6-fomiyIheptanoic acid ethyl ester in 1 ml of absolute 
tetrahydrofuran are added dropwise at -70^C. The reaction solution is subsequently stinred at •70''C for 15 mins 
IS and is then heated slowly to room temperature. It is then diluted with a saturated sodium chloride solution and 
exb-acted with ethyl acetate. The organic phase is dried with sodium sulphate and concentrated by evaporation 
in vacuo. The residue is subjected to flash chromatography on 10 g of silica gel (Merck Si 60, 0.04-0.063 mm) 
using hexane/ether 80/20 as the mobile solvent A fraction Is thus obtained which after evaporation yields 0.1 3 
g of an oily product. 
20 Yield: 52% of theory 

Rrvalue: 0.4 (hexane:ether 80:20) 

HPLC:Retention time: 13.07 mins., Lichrosorb RP 18 7 ^m) 25 x 4 mm, acetonitriie:water 80:20, 4.0 ml/min, 
280 nm 

NMR (CDCI3. 200 MHz): 0.9 [3] tr. J = 8 Hz, 1.25 [3] tr, J = 8 Hz, 1.4 [3] tr, J = 8 Hz. 1.2 - 1.45 [10] m. 1.5 - 
25 1.65 [2] m, 2.0 [2] q. J = 8 Hz, 2.25 [2] tr. J = 8 Hz. 2.25 - 2.4 [1] m, 2.6 - 2.8 [2] m. 2.9 [2] tr. J = 8 Hz, 4.1 [2] 
q, J = 8 Hz, 4.35 [2] q, J = 8 Hz, 5.26 - 5.46 [3] m, 5.46 [1] dd. J = 14.8 Hz, J = 8.9 Hz, 5.95 [1] dd, J = 14.9 
Hz.J = 10.4 Hz. 5,98 [1] dd, J = 10.8 Hz, J = 10.8 Hz, 6.13 [1] dd, J = 14.6 Hz, J = 10.5 Hz, 6.36 [1] dd, J = 
14.5 Hz. J = 11 .2 Hz. 7.2 [2] d, J = 8 Hz, 7.95 [d, J = 8 Hz. 

30 Example 46 

6-(4-Carboxybenzyl)-7-(E), 9(E), 11(Z). 14(Z)-eicosatetraenoic acid 



50 mg (0.1 mmol) of 6-(4-ethoxycarbonytbenzy1)-7(E), 9(E), 11(Z), 14(Z)-eicosatetraenoic acid ethyl ester 
are dissolved In 1 ml of methanol and the solution is added to a mixture of 10 ml of methanol and 1 ml of 45% 
sodium hydroxide solution and the mixture is stirred at room temperature. Ether is then added in such a quantity 

45 that a clear solutton Is formed. The reaction solution is left to stand for 4 h at room temperature and is then 
diluted with ice water and brought to pH = 6 with a sodium citrate buffer (3.5 g of trisodium citrate-5,5-hydrate 
dissolved in 20 ml of 1 n hydrochloric acid). The cloudy aqueous solution is extracted twice with methylene 
chloride and the combined organic phases are dried with sodium sulphate and concentrated by evaporation. 
32.6 mg of a solid residue are thus obtained as the product. 

50 Yield: 88% of theory 

Rrvalue: 0.56 (dlchloromethane:methanol 95:5) 

HPLC:Retention time:12.06 mins., Lichrosorb RP-18 (7 ^im) 25 x 4 mm, acetonltrile:waterglacial acetic acid 
70:30:0.1, adjusted to pH =5.6 with concentrated NH3, 1.0 ml/min., 280 nm. 

55 ExampI 47 

2-(4-Methoxycarbonylphenytthio)-2-tert.butoxy-carbonylcydohexanon 



35 




40 



31 



EP 0 341 551 B1 



5 




A solution 10.8 g (53.2 mmoi) of 4-methoxycarbonyl-phenylsulphenic acid chloride in 20 m! of methylene 
chloride (analytically pure) is added dnopwise to a solution of 1 1.4 g (57 mmol) of 2-tert. butoxycarbonyl-cyc- 

10 lohexanone and 7.5 g (75 mmol) of triethylamine in 150 ml of methylene chloride. When the dropwise addition 
has ended the mixture Is subsequently stirred for 15 mins. and is then diluted with methylene chloride and the 
organic phase is washed with 2N sulphuric acid and a saturated bicarbonate solution, dried with sodium sul- 
phate and concentrated by evaporation. 20.5 g of a crude product are thus obtained, which is chromatographed 
on 2 kg of silica gel (Merck Si 60, 0.04-0.063 nm) using peboleum ether/ether 8:20 as the mobile solvent A 

IS fraction is thus obtained which, after being concentrated by evaporation, yields 1 1 g of a solid product 
Yield: 52.4% of theory 
Rrvalue: 0.24 (petroleum ether/ether 80:20) 

NMR (CDCI3, 300 MHz): 1 .4 [9] s, 1 .5 - 1 .9 [4] m. 1 .95 - 2.05 [1] m, 2.4 - 2.55 [2] m, 2.65 [1] d tr, J = 14 Hz. J 
= 3Hz, 3.9 [3] s, 7.55 [2] d. J = 8Hz. 7.95 [2] d. J = 8 Hz. 

20 

Example 48 

6-(Methoxycarbonylphenylthk))-6-tertbutyloxycarbonyihexanoic acid methyl ester 



30 




OOCH3 



1 g (30.2 mmol) of 2-(4-methoxycart)onylphenylthio)-2-tert. butoxycarbonyicydohexanone is dissolved, 
together with 0.37 g (3.3 mmol) of potassium tert. butylate, in 1 00 ml of methanol of reagent purity and the sol- 

35 utions is left to stand for 2 h at room temperature. It Is then diluted with 500 ml of ethyl acetate and the organic 
phase is washed with water and a saturated sodium chloride solution, dried with sodium sulphate and concen- 
trated by evaporation. After drying in a high vacuum 1 1 .3 g of an oily product are obtained, which is sufficientiy 
pure to be used for further reactions. 
Yield: 94.2% of theory 

40 Rrvatue: 022 (petroleum ethenether 80:20) 

NMR (CDCI3, 300 MHz): 1.3 [9] s, 1.3 - 1.55 [2] m, 1.6 [2] quintet, J = 8 Hz, 1.6 - 1.75 [1] m, 1.8 - 1.95 [1] m, 
2.25 [2] tr, J = 8 Hz, 3.6 [3] s, 3.65 [1] dd, J = 8 Hz, J = 7 Hz, 3.85 [3] s. 7.5 [2J d. J = 8 Hz, 7.85 [2] d, J = 8 Hz. 

Example 49 

45 

6-Carboxy-6-(4-methoxycarbonylphenylthlo)hexanoic add methyl ester 



HOOC 

so 




ss 

1 1.3 g (28.5 mnrral) of 6-(4-methoxycarbonyfphenylthio)-6-tert butoxycarbonyl-hexanoic add methylester 
are dissolv d in 75 ml of trifluoroacetic acid and the solution is stirred vigorously for 20 mins. at room tempera- 
ture. Th trifluoroacetic ackl is th n vaporated in vacuo, th residue is dissolved in ethyl acetate and washed 
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3 times with water. The organic phase is dried with sodium sulphate and concentrated by evaporation. After 
drying under a high vacuum 9.7 g of an oily product ar obtain d, which is sufficiently purs to be used for further 

reactions. 

Yield: 10%ofth ory 
5 Rf-value: 0.45 (dichloromethaneimethanol 95:5) 

NMR (CDCI3, 300 IVIHz): 1.4-1.6 [2] m. 1.65 [2] quintet, J = 8 Hz, 1.75 - 1.9 [1] m, 1.9 - 2.05 [1] m, 2.35 [2] tr, 
J = 8 Hz, 3.65 [3] s. 3.8 [1] tr, J = 8 Hz, 3.9 [3] s, 7.45 [2] d, J = 8 Hz. 7.95 [2] d, J = 8 Hz. 

Example 50 

10 



15 




7-Hydroxy-6-(4-methoxycarbonyfphenyithio)-heptanoic acid methyl ester 

200 ml (67 mmol) of borane in tetrahydrofuran (content determined) are added dropwise under nitrogen at 
20 -10° C to a solution of 9.6 g (28.2 mmol) of 6-carboxy-6-(4-methoxycarbonylphenylthlo)hexanoic acid methyl 
ester in 40 ml of absolute tetrahydrofuran. When the dropwise addition has ended the mixture is stin-ed for 3 
h at O"* C. Then it is diluted callously with saturated bicarbonate solution at 0*^ C, extracted twice with ethyl ace- 
tate and the combined organic phases are dried with sodium sulphate and concentrated by evaporation. 1 0.65 
g of a crude product are thus obtained, which is chromatographed on 1 kg of silica gel (Merck Si 60, 0.04 - 
25 0.063 nm) using methylene chloride/methanol 99.5/0.5 to 98/2) as the mobile solvent. Afractlon Is thus obtained 
which yields 3.2 g of an oily product after concentration by evaporatton. 
Yield: 34.8% of theory 

Rrvalue: 0.73 (methylene chloride/methanol 95:5) 

NMR (CDCI3. 300 MHz): 1.45 - 1.85 [6] m, 2.3 ([2] tr. J = 8 Hz, 3.35 [1] quintet. J = 8 Hz, 3.6 - 3.75 [2] m, 3.65 
30 [3] s, 3.9 [3] s, 7.4 [2] d. J = 8 Hz. 7.95 [2] d. J = 8 Hz. 

Example 51 

6-Fonmyl-6-(4-methoxycarbonylphenylthio)hexanolc acid methyl ester 

35 

0 

OOH3 



40 




;oocH3 



45 0.54 g (2.5 mmol) of pyridinium chlorochromate are added to a solution of 0.65 g (2 mnfK>l) of 7-hydroxy- 
6-(4-methoxycarbonylpheny1thio)heptanoic acid methyl ester in 5 ml of methylene chloride. The reaction mixt- 
ure is stin'ed for 1 h at room temperature. Then the reaction mixture (including the black, oily residue) is poured 
onto a column filled with 30 g of silica gel (Merck SI 60, 0.04 - 0.063 mm) and elution is carried out using 
methylene chloride as the mobile solvent A fraction is thus obtained which after evaporation yields 0.32 g of 

50 an oily product 

Yield: 50% of theory 

Rrvalue: 0.33 (methylene chloride:mettianol 99:1) 

NMR (CDaa. 200 MHz): 1 A - 2.0 [6] m. 2.35 [2] tr, J = 8 Hz, 3.6 - 3.7 [1] m, 3.65 [3] s. 3.9 [3] s, 7.4 [2] d. J = 
8 Hz, 7.95 [2] d, J = 8 Hz. 9.35 [1] d, J = 7 Hz. 

55 

Example 52 

10-Fonmyl-6-(4-methoxycarbonylphenylthk})-7(E), 9(E)-decadienolc acid methyl ester 
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H 



5 




10 

1 .4 ml (2 mmol) of n-butyllithium in hexane (content titrated) are added dropwise to a solution of 1 .16 g (3 
mmol) of freshly distilled 1-(tri-n-butyl-stannyl)-4-ethoxybutadiene (R.H. Wollenberg, Tetrahedron Letters 717- 
720 (1978) In 16 ml of absolute tetrahydrofuran under nitrogen at -70° C. The temperature of the reaction sol- 
ution is allowed to rise to -40° C over a period of 15 mins., the solution is then cooled again to -70° C and a 

15 solution of 0.66 g (2 mmol) of 6-formyl-8-(4-methoxycarbonylphenylthio)hexanoic add methyl ester In 8 ml of 
absolute tetrahydrofuran is added dropwise at this temperature. The mixture is stin'ed for 1 h at -70° C, the 
cold reaction solution is poured into a saturated bicarbonate solution and the mixture is extracted with ethyl 
acetate. The organic phase is dried with sodium sulphate and concentrated by evaporation. The oily residue 
is dissolved in 30 ml of a tetrahydrofuran/water 95:5 mixture and 0.2 g of p-toluenesulphonic acid hydrate is 

20 added. After stirring the mixture for 20 h at room temperature 0.2 g of p-toluenesulphonic acid hydrate and 1 
ml water are again added and the mixture Is stirred for a further 3 h. Then a further 0.2 g of p-toluenesulphonic 
acid hydrate is added and the mixture is stirred at roomtemperature for 4 h. The mixture is worked up by diluting 
it with ethylacetate and extracting the diluted mixture twice with 2 n sodium hydroxide solution. The organic 
phase Is dried with sodium sulphate and concentrated by evaporation. The residue is chromatographed with 

25 hexane/ether (80/20 to 60/40) on 80 g of silica gel (Merck SI 60, 0.04 - 0.063 nm). A fraction is thus obtained 
which, after being concentrated by evaporatton, yields 100 mg of an oily product 
Yield: 13.3% of theory 
Rrvalue: 0.1 3 (hexane:ether 60:40) 

Retention time: 10.4 mins., Lichrosorb Si 50 (5 ^m) 25 x 4 mm, n-hexane/ether 60/40, 280 nm. 
30 NMR (CDCI3, 200 MHz): 1,4 - 1,9 [6] m, 2,35 12] tr. J = 8 Hz, 3,65 [3] s, 3.8 [1] q. J = 8 Hz. 3,9 [3] s, 6,05 [1] 
dd, J = 15 Hz, J = 8 Hz. 6.0 - 6.25 [2] m. 7.0 [1] dd. J = 15 Hz, J = 10 Hz. 9.5 [1] d, J = 8 Hz. 

Example 53 

35 6-(4-Methoxycarbonylphenylthio)-7(E), 9(E). 11(Z), 14(Z)-elcosatetraenoic acid methyl ester 



40 




45 0.3 ml (0.43 mmol) of n-butyl!lthtum in hexane (content titrated) are added dropwise to a solution of 0.36 
g (0.65 mmol) of 3(Z)-nonenyltriphenyl-phosphonium tosylate (I. Emest, A.J. Main, R. Menasse, Tetrahedron 
Letters 23, 167-170 (1982)) in 3 ml of absolute tetrahydrofuran at -30° C under nitrogen. The reaction solution 
is subsequentiy stirred for 10 mins. at -20° C and is then cooled to -70° C. At -70° C 0.38 mi of 1,3-dimethyl- 
tetrahydropyrimidin-2-one (DMPU) are first added dropwise, followed by a solution of 100 mg (0.266 mmol) of 

so 10-fonmyl-6-(4-methoxycarbonylphenylthio)-7(E), 9(E)-decadienoic acid methylester In 1 ml of absolute tet- 
rahydrofuran. The reaction solution is heated slowly to roomtemperature, diluted with a saturated bicarbonate 
solution and extracted with ethylacetate. The organic phase is washed with a saturated sodium chloride solu- 
tion, dried with sodium sulphate and concentrated by evaporation. The residue is chromatographed with 
hexane/ ther 80/20 on 20 g of silica gel (M rck Si 60, 0.04-0.063 mm). A fraction is thus obtained which, after 

55 vaporation, yi Ids 63 mg of an oily product. 
Yield: 48.9% of theory 
Rrvalu : 0.59 (hexane: ther 60:40) 

HPLC: Retention time 14.2 mins., Lichrosorb RP18 (7 ^m) 25 x 4 mm, acetonitrile/water 80/20, 2.0 ml/mln., 
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280 nm. 



NMR (CDQa, 300 MHz): 0.9 [3] tr. J = 8 Hz. 1.2 - 1.4 [8] m, 1.45 [2] m, 1.6 - 1.85 [4] m. 2.05 [2] q, J = 8Hz, 2.3 
[2] tr, J = 8 Hz, 2.9 [2] tr. J = 8 Hz, 3.65 [3] s, 3.8 [1] d tr, J = 8 Hz, J = 9 Hz, 3.9 [3] s, 5.25 -5.5 [3] m. 5.55 [1] 
d, J = 14 Hz. J = 9 Hz, 5.97 [1] 1] tr, J = 1 1 Hz. 6.03 - 6.17 [2] m, 6.41 [1] dd, J = 13.8 Hz. J = 10.9 Hz, 7.35 [2] 
d. J = 8Hz. 7.90[2]d,J = 8Hz. 

Example 54 

6-(4-Carboxyphenylthio)-7(E). 9(E). 11{Z), 14(Z)-eicosane-tetraenolc acid 



33 mg of 6-(4-methoxycarbonylphenylthio)-7(E). 9(E), 1 1(Z), 14(Z)-eicosatetraenoic acid methylester are 
dissolved in 1 ml of methanol and the solution is added to a mixture of 8 ml of methanol and 1 ml of 45% sodium 
hydroxide solution. The clear solution is left to stand for 4 h at room temperature, is then diluted with ice water 
and brought to a pH of 6 with a citrate buffer (7 g of trisodium citrate-5.5-hydrate dissolved in 20 ml of 1 n hyd- 
rochloric acid). The cloudy aqueous solution is extracted twice with methylene chloride and the combined 
organic phases are dried with sodium sulphate and concentrated by evaporation. 25 mg of a solid product are 
thus obtained. 
Yield: 80% of theory 

Rrvalue: 0.1 (methylene chloride:methanol 95:5) 

HPLC: Retention time 11.99 mins., Lichrosorb RP 18 (8 ^m) 25 x 4 mm, acetonitrile/water/glacial acetic acid 
70/30/0.1, adjusted to pH 5.6 with concentrated NH3. 1.0 ml/min. 280 nm. 

Example 55 

3-(4-Methoxycart)onylphenyl)propanol 



1 54.7 g (1 .3 mol) of thionyl chloride are added dropwise to 1 1 of methanol at -20'' C and 100 g (0.556 mol) of 
3-(4-carboxyphenyl)propanol (J. Hora. Rec. Trav. Chlm. Pays-Bas 98, 45-49 (1976)) are then added at 0' C. 
The reaction solution is stinred overnight at room temperature and is then concentrated by evaporation in vacuo, 
diluted with ethyl acetate and washed twice with 2 n sodium hydroxide solution. The organic phase is dried 
with magnesium sulphate and concentrated by evaporation. 95.2 g of an oily product are thus obtained, which 
is sufficiently pure for use in further reactions. 
Yield: 88.3% of theory 
Rrvalue: 0.12 (toluene:ethylacetate 9:1) 

NMR (CDCI3. 300 MHz): 1 .9 [2] quintet. J = 8 Hz. 2.3 [2] tr. J = 8 Hz. 3.65 [] tr. J = 8 Hz, 3.9 [3] s. 7.25 [d, J = 
8 Hz. 7.95 [2] d. J = 8 Hz. 

Example 56 

3-(4-Methoxycarbonylphenyl)propanal 




OOH 





0 
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24.1 ml (0.34 md) of absolute dimethylsulphoxide purity in 60 ml of methylene chlorid of reagent purity 
ar added dropwise to a solution of 14.5 ml (0.17 mot) of oxalychloride In 285 ml of methyl n chloride. The 
reaction solution is subsequently stinred for 15 mins. at -60° C and then a solution of 22g (0.113 mo!) of 3-(4- 
methoxy-carbonyiph nyl)-propanol in 60 ml of methylen chloride is added dropwise at -60*" C. The reaction 

5 solution is subsequently stirred for 15 mIns. at -eO"* C and then 79 nnl (0.56 mol) of triethylamine are added 
dropwise at -eO"" C. The reaction mixture Is allowed to reach room temperature, washed with water, dried with 
sodium sulphate and concentrated by evaporation. The residue is chromatographed with tduene/ethylacetate 
9/1 on 800 g of silica gel (Merck Si 60, 0.04 - 0.063 mm). A fraction Is thus obtained which, after being con- 
centrated by evaporation, yields 20.31 g of an oily product 

10 Yield: 93.5% of theory 

Rrvalue: 0.43 (toluene/ethylacetate 9:1) 

NMR (CDCI3, 250 MHz): 2.3 [2] tr, J = 8 Hz, J = 0.5 Hz, 3.0 [2] tr, J = 8Hz, 3.9 [3] s, 7.3 [2] d, J = 8 Hz, 8.0 [2] 
d.J = 8Hz, 9.8 [1]tr, J = 0.5 Hz. 

15 Example 57 

3-(4-Methoxycarbonylphenyl)-1-trimethylsilyloxy-1-propene 

20 (CH3 ) 3SiO-CH«CH-CH2-^^^-^OOCH3 

9,61 g (50 mmol) 3-(4-Methoxycarbonylphenyl)propanal are dissolved, together with 8.3 ml (68 mmol) of 
trimethylchlorosilane and 18.1 ml (0.13 mol) of triethylamine, in 15 ml of absolute dimethyl fonmamlde and the 

25 solution is heated under reflux for 2 h under nitrogen. After cooling, the reaction mbcture is diluted with a satu- 
rated bicarbonate solution and extracted with petroleum ether. The organic phase is washed 3 times with a 
saturated bicarbonate solution, dried with sodium sulphate and concentrated by evaporation. The residue is 
distilled under a high vacuum (distillation apparatus silylated). 11.06 g of a pale yellow, oily product are thus 
obtained in the fonn of a mixture of the cis- and trans-lsomers. 

30 Boiling point: 150"" C at 0.5 mm 
Yield: 83.7% of theory 

NMR (CDCI3, 300 MHZ): 3.15 [0.84] d, J = 8 Hz, trans-lsomer. 3.35 [1.16] d, J = 8 Hz, cis-lsomer, 3.75 [3] s. 
4.05 [0.58] q, J = 8 Hz. cis-lsomer. 5.0 [0.42] d tr, J = 14 Hz, J = 8 Hz, trans-lsomer, 6.2 [2] m, 7.1 [2] m, 7.8 
[2]m. 

35 

Example 58 

6-Formyl-7-(4-methoxycarbonylphenyl)-5-thiah6ptanoic add methyl ester 



45 




A solution of 1.7 g (12.5 mmol) of freshly distilled sulphuryl chloride in 10 ml of methylene chloride is added 
50 dropwise to a solution of 3.33 g (12.5 nrvnol) of 4,4'-dltiiiobutyric acid dimethyl ester In 10 ml of methylene 
chloride under nitrogen at -70® C. The reaction solution is stirred for 20 mins. at 0** C, cooled again to -70® C 
and a solution of 6.61 g (25 mnKDl) of 3-(4-methoxycarbonylphenyl)-1-trimethylsilyloxy-1-propene in 20 ml of 
methylene chloride is added dropwise. The reaction solution is subsequentiy stirred for 1 h at -70® C, is then 
poured into 300 ml of a saturat d bicarbonat solution, shaken vigorously and extracted with thyl acetate. The 
55 organic phas Is wash d with a saturated sodium chloride solution, dried with sodium sulphat and concen- 
trat d by vaporation. 8.2 g of an oily residue ar ttius obtained, which residu is chromatographed on 200 g 
of silica gel (Merck Si 60, 0.04 - 0.063 nm) with n-hexane/ether 60/40 as the mobil solvent. A fraction is thus 
obtained which, after being concentrated by evaporation, yields 3.3 g of an oOy product 
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Yield: 40.6% of theory 

Rrvalue: 0.52 (toluen :ethyl acetate 80:20) 

NMR (CDCI3. 300 MHz): 1.8 - 1.95 [2] m. 2.35 [2] tr, J = 8 Hz. 2.45 [2] tr. J = 8 Hz. 2.95 [1] dd, J = 14 Hz, J = 
6 Hz. 3.2 [1] dd, J = 14 Hz. J = 8 Hz, 3.45 [1] ddd, J = 8 Hz, J = 6 Hz. J = 3 Hz. 3.65 [3] s. 3.9 [3] s. 7.3 [2] d. 
5 J = 8 Hz. 8.0 [2] d, J = 8 Hz. 9.3 [11 d. J = 3 Hz. 

Example 59 

10-Formyl-6-(4-methoxycart)ony!benzyl)-5-thia-7(E). 9(E)-decadienolc acid methyl ester 

10 



H 



15 




20 

1.1 ml (1.6 mmol) of n-butylllthium in hexane (content titrated) is added dropwise to a solution of 0.94 g 
(2.4 mmol) of freshly distilled 1-(tri<n-butyl>stannyl-4-ethoxybutadiene (R.H. Wollenberg, Tetrahedron Letters 
717-720 (1978)) in 13 ml of absolute tetrahydrofuran at -70° C under nitrogen. The temperature of the reaction 
solution is allowed to rise to -40° C over a period of 1 5 mins.. the solution is cooled again to - 70° C and a solution 

25 of 0.53 g of (1 .6 mmol) of 6- formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester is added 
dropwise thereto. The reaction solution is subsequently stirred for 1 h at -70° C and is then poured into a satu- 
rated bicarbonate solution and extracted 3 times with ethylacetate. The combined organic phases are dried 
with sodium sulphate and concentrated by evaporation. The residue is dissolved in 30 ml of tetrahydrofuran 
1.6 ml of water and 0.2 g of p-toluene-sulphonic acid hydrate are added and the mixture is stinred at roomtenv 

30 perature for 1.5 h. It is then diluted with ethylacetate, extracted twice with 2 n sodium hydroxide solution, and 
the combined organic phases are dried with sodium sulphate and concentrated by evaporation. The residue 
is chromatographed on lOOg of silica gel (Merck Si 60. 0.04-0.63 mm) using n-hexane/ether/triethylamine 
50/50/0.5 as the mobile solvent A fraction is thus obtained which, after being concentrated by evaporation, 
yields 0.1 1 g of the product. 

35 Yield: 18.1% of theory 

Rrvalue: 0.24 (n-hexane/ether 1:1) 

NMR (CDQa. 300 MHz): 1.75 - 1.95 [2] m. 2.3 - 2.55 [4] m. 2.9 - 3.1 [2] m, 3.55 [1] q. J = 8 Hz, 3.65 [3] s. 3.9 
[3] s, 6.02 [1] dd. J = 14 Hz, J = 8 Hz, 6.08 [1] dd, J = 14 Hz, J = 8 Hz, 6.16 [1] dd. J = 14 Hz. J = 10 Hz, 7.05 
[1] dd, J = 14 Hz. J = 8 Hz. 7.25 [21 d. J = 8 Hz, 7.95 [2] d, J = 8 Hz. 9.55 [1] d. J = 8 Hz. 

40 

Example 60 

6-(4-Methoxycarbonylbenzyl)-5-thia-7(E), 9(E). 1 1(Z) 14 (Z)-eicosatetraenolc acid methyl ester 



45 




0.1 7 ml (0.266 mmol) of n-butyllithium in hexane (content titrated) are added dropwise to a solution of 0.18 
g (0.32 mmol) of 3(Z)-nonenyltriphenylphosphonium tosylat (I. Ernest. A.J. Main, P. Menass . Tetrahedron 
55 Letters 23, 167-170 (1982) in 3 ml of absolute tetrahydrofuran at -30^ C. The reaction solution is subsequ ntly 
stin- d for 10 mins. at -30° C, is then cool d to -70° C and 0.5 ml of absolute 1 ,3-dimethyltetrahydropyrimidin- 
2-one (DMPU) is added dropwis at this temperature. Then a solution of 0.1 g (0.266 mmol) of 10-fomiyl-6-(4- 
m thoxycarfoonylbenzyl)-5-thia-7(E), 9(E>-decadienoic add methyl est r in 0.6 ml of absolute tetrahydrofuran 
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is added dropwise at-ZO** C. After stirring the mixture for 1 h at -70'' C 0.2 ml of methanol is added, the reaction 
solution is allowed to warm to room temperature, slowly diluted with water and extracted with ethylacetat . The 
organic phase is washed with water and a saturated sodium chloride solution, dried with sodium sulphat and 
concentrated by evaporation. The residue Is chiomatograph d on 22 g of silica gel (Merck Si 60, 0.04 - 0.063 
5 mm) using n-hexane/ether 80/20 as the mobile solvent. A fraction Is thus obtained which, after being concen- 
trated by evaporation, yields 7.4 mg of the product. 
Yield: 5.7% of theory 
Rrvalue: 0.29 (hexaneiether 70:30) 

NMR (CDCI3. 300 MHz): 0.9 [3] tr, J = 8 Hz. 1 .2 - 1.4 [6] m. 1.8 - 1.95 [2] m. 2.05 [2] q, J = 8 Hz. 2.3 - 2.55 [4] 
10 m, 2.85 - 3.05 [4] m. 3.5 [1] d. tr. J = 9 Hz. J = 8 Hz, 3.65 [3] s, 3.9 [3] s. 5.27 - 5.45 [3] m. 5.48 [1] dd. J = 14.7 
Hz, J = 9.4 Hz, 5.94 - 6.04 [2] m, 6.15 [1] dd. J = 14.6 Hz, J = 10.7 Hz. 6.43 [1] dd. J = 14.5 Hz. J = 1 1.2 Hz. 
7.25 [2] d. J = 8 Hz. 7.95 [2] d. J = 8 Hz. 

Example 61 

15 

6-(CartK)xybenzyl)-5-thta-7(E), 9(E), 1 1(Z), 14(Z)-elcosatetraenoic acid 



20 




25 7.4 mg of 6-(4-methoxycarbonylbenzyl)-5-thia-7(E). 9(E). 1 1(Z). 14(Z)-elcosatetraenolc acid methyl ester 
are saponified following the same procedure as in Example 54. 5.6 mg of the product are thus obtained, 
rield: 81.8% of theory 

Rf-value: 0.6 (methylene chloride:methanol 9:1) 

HPLC: Retention time 10.5 mins., Lichrosorb RP 18 (7 ^m), 25 x 4 mm. acetonitrile/water/glacial acetic acid 
30 70/30/0.1. adjusted to pH 5.6 with concentrated NH3, 1.0 ml/mln.. 280 nm. 

Example 62 

6-Carboxy-6-(4-methoxycarbony1phenyl)hexanoic acid methyl ester 

35 



40 




COOCH3 



45 15,4 ml (0,11 mol) dilsopropytamine are dissoh/ed in 200 ml of absolute tetrahydrofiiran under nitrogen and 
71.5 ml (0.11 mol) of n-butyllithium in hexane (content titrated) are added dropwise at 0"* C. Then a solution of 
9.29 g of 4-methoxycarbonylphenylacetic acid in 20 ml of absolute tetrahydrofuran is added dropwise at 0° C, 
tiien 15 ml of absolute 1 ,3-dimethyltetrahydropyrimidin-2-one (OMPU) are added dropwise at 0° C and the reac- 
tion solution Is stirred for 1 h at this temperature. Then a solution of 13.37 g (67.9 mmol) of 1-(4-bromobutyl)- 

50 4^thyl-2.6.7-trioxablcyclo[2.2.2]octane (prepared analogously as described by E.J. Corey. N. Raju. Tetrahed- 
ron Letters 24, 5571-5574 (1983)) in 10 ml of absolute 1,3-dimethyl-tetrahydropyrimidine (DMPU) is added 
dropwise at 0° C and the reaction solution is subsequentiy stirred at 0"" C for 1.5 h. It is then diluted witii 2 n 
sulphuric acid and extracted 3 times with ethyl acetate. The combined organic phases are dried with sodium 
sulphate and concentrated by vaporation, the residue Is dissolved in 200 ml of methanol and 11.8 ml (95.8 

55 mmol) f 1 .5-diazablcydo (4,3,0)non-5-ene (DBN) are added. The mixture is left to stand at room temperature 
for 18 h, the methanol is then substantially evaporated in vacu and the residue is dissolved in ethyl acetate. 
The thylac tat solution is wash d nee with 2 n sulphuric acid and 3 times with a saturated sodium chloride 
solution, dried with sodium sulphate and concentrated by evaporation. Th resldu is chromatographed with 
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methyl ne chloride/methanol 95/5 and kg of silica gel (Merck Si 60, 0.04 - 0.63 mm). A fraction is thus obtained 
which after being concentrated by evaporation, yields 6.8 g of an oily product 
Yield: 46% of theory 

Rf value: 0.63 (methyl n chloride:methanol 9:1) 
5 NMR (CDa3. 300 MHz): 1.2 - 1.4 [2] m, 1.55 - 1.7 [2] quintet. J = 8 Hz, 1.7 - 1.85 [1] m, 2.0 - 2.15 [1] m, 2.3 
[2] tr, J = 8 Hz, 3.6 [1] tr, J = 8 Hz, 3.65 [3] s, 3.9 [3] s, 7.4 [2] d. J = 8 Hz. 8.0 [2] d, J - 8 Hz. 

Example 63 

10 7-Hydroxy-6-(methoxycarbonylphenyf)heptanoic add methyl ester 



IS 




COOCHo 

20 ^ 

73.5 ml (22 mmol) of borane in tetrahydrofuran (content detemiined) are added dropwise at -10"* C, under 
nitrogen to a solution of 6.8 g (22 mmol) of 6-carboxy-6-(4-methoxycarbonylphenyl)hexanoic add methyl ester 
in 1 00 ml of absolute tetrahydrofuran. The reaction solution is allowed to wann to room temperature and is sub- 

25 sequentiy stirred for 2 hr. It is worked up by cooling it to 0^ C and diluting it cautiously with water. It is extracted 
twice with ethyl acetate and the combined organic phases are washed with a saturated bicart)onate solution 
and a saturated sodium chloride solution, dried with sodium sulphate and concentrated by evaporation. The 
residue is chromatographed with methylene chloride/methanol 99/1 to 95/5 on 600 g of silica gel (Merck Si 60, 
0.04 - 0.063 mm). A fraction is thus obtained which after being concentrated by evaporation, yields 3.51 g of 

30 an oily product 

Yield: 54.1% of theory 

Rrvalue: 0.65 (methylene chloride:methanol 95:5) 

NMR (CDCI3, 300 MHz): 1.15-1.3 [2] m, 1 .5 - 1.7 [3] m, 1.7 - 1.85 [1] m. 2.25 [2] tr, J = 8 Hz. 2.85 [1] quintet, 
J = 8 Hz, 3.65 [3] s, 3.75 [2] d, J = 8 Hz, 3.9 [3] s, 7.3 [2] d, J = 8 Hz, 8.0 [2] d, J = 8 Hz. 

35 

Example 64 

6-FonfTiyl-6-(4-methoxycarbonylphenyl)hexanote acid methyl ester 



H 



45 




:00CH3 



COOCH 



3.59 g (16.6 mmol) of pyridinium chlorochromate are added to a solution of 3.5 g (11.9 mmol) of 7-hyd- 
roxy-6-(methoxycart)onylphenyl)heptanoic add methyl ester In 35 ml of methylene chloride of reagent purity. 
The reaction mixture is stirred for 1 .5 h at room temperature and then chromatographed with methylene chloride 
on 100 g of silica gel (silica gel Si 60, 0.04 - 0.063 mm). A fraction is thus obtained which, after being concen- 
55 trated by evaporation, yields 2.64 g of an oDy crude product On chromatographing the crude product a second 
time on 150 g of silica g I (Merck Si 60, 0.04 - 0.063 mm) using n-hexane/ether 70/30 as the mobil solvent a 
fraction is obtain d which, after being concentrated by evaporation, yields 1.42 g of a dean, oily product. 
Yield: 40.9% of theory 
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Rrvalue: 0,16 (n-hexane: ther 80:40) 

NMR (CDCI3, 300 MHz): 1 .2 - 1 .4 [2] m, 1 .55 - 1 .85 [3] m, 2.05 - 2.2 [1] m. 2.3 [2] tr, J = 8 Hz, 3.6 [1] tr d, J = 
8 Hz. J = 0.5 Hz. 3.65 [3] 8. 3.9 [3] s. 7.3 [2] d, J = 8 Hz. 8.05 [2] d. J = 8 Hz. 9.7 [1] d. J = 0.5 Hz. 

5 Example 65 

6-(4-Methoxycarbonylphenyl)-7(E), 9(E). 11 (Z), 14(Z)-elcosatetraenolc acid methyl ester 



10 



IS 




COOCH3 



20 0.19 g (0.6 mmol) of 2(E), 4(Z). 7(Z)-tridecatrienylphosphonic acid diethyl ester (S.C. Buck. F. Ellis. P. 
North. Tetrahedron Letters 4161-4162 (1982)) are dissolved In 2 ml of absolute tetrahydrofuran under nitrogen. 
Then 0.325 ml (0.5 mmol) of n-butyllithium in hexane (content titrated) are added dropwise at -70'' C. After stir- 
ring for 30 mins. at -70** C, 0.9 ml of absolute 1,3-dimethyltetrahydropyrimidin-2-one (DMPU) are added drop- 
wise, then 0.25 g (0.856) mmol) of 6-fonfnyl-6-(4HfTiethoxycarbonylphenyl)hexanoic acid methyl ester dissolved 

25 in 1 ml of absolute tetrahydrofuran are added dropwise at -70*" C. The reaction mixture Is allowed to reach room 
temperature very slowly, is diluted with a saturated bicarbonate solution and is extracted twice with ethyl ace- 
tate. The combined organic phases are washed with a saturated sodium chloride solution and concentrated 
by evaporation. The residue is chromatographed with n-hexane/ether 90/10 on 10 g of silica gel (Merck Si 60, 
0.04 - 0.063 mm). A fraction is thus obtained which, after being concentrated by evaporation, yields 19 mg of 

30 an oily product. A second, fuore polar fractton yields, after being concentrated by evaporatton, 80 mg of the 
aldehyde starting material. 
Yield: 5% of theory 
Rrvalue: 0.61 (n-hexane:ether 60:40) 

HPLC: Retention time 7.53 mins., Lichrosorb RP 18 (7^m) 25 x 4 mm, acetonitrile: water 80:20. 4.0 ml/min., 
35 280 nm. 

NMR(CDCl3. 300 MHz): 0.9 [3] tr, J = 8 Hz. 1.2 - 1.4 [8] m. 1.65 [2] quintet, J = 8 Hz. 1.75 [2] q. J = 8 Hz, 2.05 
[2] q, J = 8 Hz, 2.3 [2] tr. J = 8 Hz, 2.95 [2] tr, J = 8 Hz. 3.35 [1] q, J = 8 Hz. 3.65 [3] s, 3.9 [3] s, 5.28 - 5.47 [3] 
m, 5.79 [1] dd, J = 14.3 Hz, J = 7.8 Hz. 6.0 [1] tr. J = 1 1 Hz. 6.05 - 6.23 [2] m. 6.44 [1] dd. J = 13.5 Hz. J = 1 1 .5 
Hz. 7.25 [2] d. J = 8 Hz. 8.0 [2] d. J = 8 Hz. 

40 

Example 66 

6-(4-Carboxyphenyl)-7(E). 9(E), 11(Z), 14(Z)-ek:osatetraenoic acid 

45 



so 




55 A solution of 19 mg of 6-(4-methoxycarbonylphenyl)-7(E). 9(E), 1 1(Z). 14(Z)-elcosat traenoic acid methyl 
ester in 1 nrtl of methanol is added to a solution of 0.2 ml of 45% sodium hydroxid solution in 2 ml of methanol. 
Such a quantity of eth r (about 1 mi) is add d dropwise with stirring until a d ar solution is fomned. This solution 
is left to stand for 3.5 h at room temperature. Is then diluted with Ice water and Is brought to a pH of 3 with 2 n 
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sulphuric acid. The cloudy aqueous phase is extractd with thyt acetate and the ethyl acetate phase is washed 
with water, dried with sodium sulphat and concentrated by evaporation, 16 mg of a solid residue are thus 
obtained as the product 
Yield: 89.8% of theory 
5 Rf-value: 0.18 (methylene chlorideimethanol 95:5) 

HPLC: Retention time 12.63 mins., Lichrosorb RP 18 (7 ^m) 25 x 4 mm, acetonitrile:watenglacial acetic acid 
70:30:1, adjusted to a pH of 5.6 with concentrated NH3, 1.0 ml/min., 280 nm. 

Example 67 

10 

6-(4-Methoxycarbonylbenzyi)-9-[3-(3-phenoxypropoxy)phenyl}-7(Z)-nonenoic acid methyl ester 




25 

0.79 ml (1 mmol) of n-butyllithium in hexane (content titrated) are added dropwise under nitrogen at -28" 
C to a solution of 0.826 g (1 .2 mmol) of 2-[3-(3-phenoxypropoxy)phenyl]ethyltriphenylphosphonium tosylate in 
11 ml of absolute tetrahydrofuran. The mixture is subsequently stinred at -25'' C for 15 mins., then cooled to 
-70" C and 1.8 ml of absolute 1,3-dimethyltetrahydropyrimidin-2-one are added at -70" C. Then a solution of 

30 0.31 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl) heptanoic acid methyl ester in 2 ml of absolute tet- 
rahydrofuran is added dropwise at -70" C. After stinring for 30 mins. at -70" C 0.5 ml of methanol is added drop- 
wise and the reaction mbcture is all wed to wamn slowly to 0" C. It is then stirred for 1 h at 0°C, diluted with ethyl 
acetate and washed with water and a saturated sodium chloride solution. The organic phase Is dried with 
sodium sulphate and concentrated by evaporation. The residue is chromatographed with n-hexane/ether 75/25 

35 on 50g of silica gel (Merck Si 60. 0.04 - 0.063 mm). A firaction is thus obtained which, after evaporation yields 
0.27 g of the product in the fomfi of a pale yellow oil. 
Yield: 49.6% of theory 
Rrvalue: 0.36 (n-hexane:ether 70:30) 

NMR (CDCI3, 300 MHz): 1.3-1.7 [6] m. 2.2 - 2.3 [4] m. 2.55 [1] dd. H s 13 Hz. J = 8 Hz, 2.65 - 2.8 [2] m, 3.0 
40 [1] dd, J = 14 Hz, J = 8 Hz. 3.15 [1] dd. J = 14 Hz. J = 8 Hz. 3.65 [3] s, 3.9 [3] s, 4.1 [2] tr, J = 8 Hz. 4.15 [2] tr, 
J = 8 Hz, 5.2 [1] tr, J = 10 Hz, 5.5 [1] d. tr. J = 10 Hz, J 

= 7 Hz, 6.45 [1] d, J = 8 Hz, 6.55 [1] s, 6.7 [1] dd, J = 8 Hz, J = 1 Hz, 6.85 - 6.95 [3] m. 7.05 [1] tr, J = 8 Hz. 7.2 
PI d. J = 8 Hz. 7.25 - 7.3 [2] m, 7.9 [2] d. J = 8 Hz. 

45 Example 68 

6-(4-Carboxybenzyl)-9-{3-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 



so 



55 
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ZJ2 mi of 45% sodium hydroxide solution are added at 0° C to a solution of 0.24 g (0.44 mmol) of the product 
of Example 67 in 19 ml of methanol. After heating the reaction solution to room temperature such a quantity of 
methylene chloride (about 3 ml) is added with stirring until a clear solution is formed. The reaction solution is 
left to stand for 6 h at room temperature and is then diluted with water, brought to a pH of 3 with 2 n sulphuric 
add and extracted twice with ethyl acetate. The combined organic phases are dried with sodium sulphate and 
concentrated by evaporation. 
Yield: 92.2% of theory 

NMR (CDCI3. 300 MHz): 1.3-1.7 [6] m, 2.25 [2] quintet. J = 8 Hz. 2.3 [2J tr, J = 8 Hz. 2.55 [1] d, J = 13 Hz, J 
= 8 Hz, 2.65 - 2.8 [2] m. 3.0 [1] dd. J = 14 Hz. J = 8 Hz, 3.15 [1] dd, J = 14 Hz, J = 8 Hz, 4.1 [2] tr. J = 8 Hz, 
4.15 [2] tr. J = 8 Hz. 5.2 [1] tr. J = 10 Hz, 5.55 [1] d. tr, J = 10 Hz. J = 7 Hz. 6.5 [1] d, J = 8 Hz, 6.55 [1] s. 6.7 
[1] dd. J = 8 Hz, J = 1 Hz. 7.85 - 7.95 [3] m. 7.1 [1] tr. J = 8 Hz. 7.2 -7.3 [4] m, 7.95 [2] d, J = 8 Hz. 

Example 69 

6-(4-Methoxycarbony1benzyl)-10-[4-(3-phenoxypropoxy)phenyl]-7(Z)-decenoic acid methyl ester 



-CCHg) 



COOCH3 

0.84 g (1 .2 mmol) of 3-[4-(4-phenoxy-butoxy)phenyl] propyltriphenylphosphonium tosylate are reacted with 
0.31 g (1 mmol) of 6-fonfnyl-7-(4-methoxycarbonyl-phenyl)heptanoic acid methyl ester following the same pro- 
cedure as in Example 67. 0.12 g of a solid product are thus obtained. 
Yield: 18% of theory 

NMR (CDCI3. 300 MHz): 1.15 - 1.7 [6] m, 1.9 - 2.15 [2] m. 2.2 - 2.6 [8] m. 2.7 [1] dd. J = 14 Hz, J = 7 Hz. 3.65 
[3] s, 3.9 [31 s, 4.1 - 4.2 [4] m, 5.05 [1] tr, J = 10 Hz, 5.35 [1] d. tr. J = 14 Hz. J = 10 Hz. 6.8 [2] d. J = 8 Hz. 6.9 
- 7.0 [5] m. 7.2 [2] d, J = 8 Hz, 7.25 - 7.3 [2] m, 7.95 [2] d. J = 8 Hz. 

Example 70 

6-<4-Carboxybenzyl)-1 0-[4-(4-phenoxypropoxy)pheny]-7(Z)-decanolc acid 




OOCH*- 
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10 



25 



30 



0^-(CH2)3- 




OOH 



COOH 



0.1 1 g of the product described in Example 69 are saponified following the same procedure as in Example 
68. 0.1 g of a solid product are obtained. 
Yield: 95.7% of theory 

NMR {CDCI3. 300 MHz): 1.1-1.7 [6] m. 1.9 - 2.15 (2J m, 2.15-2.6 [8] m, 2.65 [1] dd, J = 14 Hz, J = 7 Hz. 4.05 
IS - 4.15 [4] m. 5.05 [1] d. J = 10 Hz, 5.35 [1] d, tr, J = 14 Hz. J = 10 Hz. 6.8 [2] d. J = 8 Hz, 6.85 - 7.0 [5] m. 7.2 
I2]d, J = 8Hz. 7.2 -7.3 [2] m. 8.0 [2] d, J = 8 Hz. 

Example 71 

20 6-(4-Methoxycarbonylbenzyl)-9-[4-(4-phenoxybutoxy)-phenyl]-7^)-nonenoic acid methyl ester 




COOCH3 



35 



40 



0.643 g (1.2 mmol) of 2-[4-(4-phenoxybutoxy)phenyl]ethyltriphenylphosphonium tosylate are reacted with 
0.31 g (1 mmol) of 6-formyl-7-(4Hmethoxycarbonylphenyl)heptanolc acid methyl ester following the same pro- 
cedure as In Example 67. 0.32 g of the product are thus obtained. 
Yield: 57.3% of theory 
Rrvalue: 0.17 (n-hexane:ether 8:2) 

NIVIR (CDCI3. 300 MHz): 1.3-1.7 [6] m. 1.9 - 2.0 [4] m, 2.3 [2] tr. J = 8 Hz, 2.55 [1] dd. J = 13 Hz. J = 8 Hz, 
2.65 - 2.8 [2] m. 2.95 - 3.15 [2] m, 3.65 [2] s. 3.9 [3] s, 3.95 - 4.05 (4] m. 5.2 [1] tr. J = 10 Hz, 5.45 [1] d tr. J = 
10 Hz. J = 7 Hz, 6.7 - 6.8 [3] m, 6.9 - 7.0 [3] m. 7.2 - 7.35 [5] m. 7.95 [2] d, J = 8 Hz. 



Example 72 

45 6-(4-Carboxybenzyl)-9-[4-(4-phenoxybutoxy)phenyl]-7(Z)-nonenoic acid 



50 



55 0.27 g of th product described in Example 70 ar saponified following the same procedure as In Example 
68. 0.24 g of a solid product is obtained. 
Yi Id: 93.6% of theory 

Rpvalu : 0.2 (methylene chloride:methanol 95:5) 
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NMR (CDCI3. 300 MHz): 1.3-1.7 [6] m, 1.9 - 2.0 [4] m, 2.25 [2] tr, J = 8 Hz, 2.55 [1] dd. J = 13 Hz. J = 8 Hz. 
2.65 -2,8 [2] m. 2.95 - 3.15 [2] m, 3.95 - 4.05 [4] m. 5.2 [1] tr, J = 10 Hz. 5.45 [1] d tr. J = 10 Hz. J = 7 Hz, 6.7 
- 6.8 [9] m, 6.85 - 6.95 [3] m, 7.15 - 7.3 [5] m, 7.95 12] d. J = 8 Hz. 

5 Example 73 

6-(4-Methoxycarbonylbenzyl)-9-{4-(4-phenoxybutoxy)phenyl]-5-thia-7{Z)-nonenoic acid methyl ester 



10 



15 




COOCH 



0.843 g (1.2 mmol) of 2-[4-(4-phenoxybutoxy)-phenyl]ethyltrlphenylphosphonium tosylate are reacted with 
0.32 g (1 mmol) of 6-fomnyl-7-(4-methoxycarbonyl-phenyl)-5-thlaheptanoic acid methylester following the same 
procedure as in Example 67. 0.22 g of the product are thus obtained. 
Yield: 38% of the theory 
25 Rrvalue: 0,44 (n-hexane:ether 60:40) 

NMR (CDCI3, 300 MHz): 1.8 - 2.0 [6] m, 2.4 tr, J = 8 Hz. 2.45 - 2.6 [2] m, 2.8 [1] dd, J = 14 Hz. J = 8 Hz, 3.0 - 
3.1 13] m. 3.65 [3] s, 3.9 [3] s. 3.9 -4.05 [5] m. 5.2 [1] tr. J = 10 Hz. 5.55 [1] d tr. J = 10 Hz. J = 7 Hz. 6.7 [3] s. 
6.85 - 6.95 [3J m. 7.2 - 7.3 [5] m. 7.95 [2] d, J = 8 Hz. 

30 Example 74 

6-(4-Carboxybenzyl)-9-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(2)-nonenoic acid 



35 




0.1 g of the product obtained In Example 72 is saponified following the same procedure as in Example 68. 
90 mg of a solid product are thus obtained. 
Yield: 96% of theory 
45 Rrvalue: 0.5 (methylene chlorlde:methanol 9:1) 

NMR (CDCI3, 300 MHz): 1 .8 - 2.0 [6] m, 2.35 - 2.65 [4] m. 2.8 [1] d, J = 13 Hz, J = 8 Hz, 3.0 - 3.15 [3] m, 3.9 - 
4.05 [5] m, 5.35 [1] tr. J = 10 Hz. 5.6 [1] d tr. J = 10 Hz. J = 8 Hz. 6.7 [3] s. 6.85 - 6.95 13]. 7.2 - 7.3 [5] m. J = 
8Hz. 

50 Example 75 

6-(4-Methoxycarbonylbenzyl)-10-[4-(3-phenoxypropoxy)phenyl]-5-thla-7(Z)-decenoic acid methyl ester 
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0.84 g (1 .2 mmol) of 3-[4-(3-phenoxy propoxy)ph6nyl]propyltriphenylphosphonium tosylate are reacted with 
0.32 9 (1 mmol) of 6-formyl-7-(4-methoxycarbonylphehyl)-5-thiaheptianoic acid methyl ester following the same 
procedure as In Example 67. 0.21 g of the product are thus obtained. 
Yield: 36.4% of theory 
Rf-value: 0.43 (hexane:ether 60:40) 

NMR (CDCI3. 300 MHz): 1.75 - 1.9 [2] m, 1.9 - 2.5 [10] m. 2.7 [1] dd, J = 14 Hz. J = 10 Hz. 2.95 [1] dd. J = 14 
Hz, J = 7 Hz, 3.65 [3] s. 3.8 [1] tr d, J = 10 Hz. J = 7 Hz. 3.9 [3] s, 4.1 -4.2 [4] m. 5.2 [1] tr. J = 10 Hz. 5.45 [1] 
d tr, J = 10 Hz, J = 8 Hz. 6.8 [2] d, J = 8 Hz, 6.85 -7.0 [5] m, 7.15 - 7.3 [4] m. 7.95 (2] d. J = 8 Hz. 

Example 76 

6-(4-Cart)oxybenzyl)-1 0-[4-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-decenoic acid 




0.17 g of the product obtained In Example 74 are saponrfied following the same procedure as In Example 
68. 0.15 g of the product are thus obtained, 
rield: 92.7% of theory 

Rrvafue: 0.3 (methylene chlorlde:methanol 95:5). 

Example 77 

6-(4-Methoxycarbonylbenzyl)-9-[3-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoic acid methyl ester 




COOCH 



0.84 g (1.2 mmol) of 2-[3-(3-phenoxypropoxyphenyi]ethyltriphenylphosphonlum tosylate are reacted with 
0.32 g (1 mmo\) of 6-formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester following the same 
procedure as in example 67, 0.17 g of the product are thus obtained. 
Yield: 30.2% of theory 
Rrvalue: 0.18 (n-hexane:ether 7:3) 

NMR (CDCI3. 300 MHz): 1.9 [2] quint t. J = 8 Hz. 2.25 [2] quint t, J = 8 Hz, 2.35 [2] tr, J = 8 Hz, 2.4 - 2.6 [2] 
m. 2.8 [1] dd, J = 14 Hz. J = 10 Hz, 3.05 [1] dd, J = 14 Hz, J = 8 Hz, 3.1 -3.2 [2] m. 3.65 [3] s, 3.9 [3] s, 3.9 - 
4.0 [1J m, 4.1 [2J tr, J = 8 Hz, 4.15 [2] tr. J = 8 Hz, 5.35 [1] tr, J = 10 Hz, 5.6 [1] d, tr. 
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J = 10 Hz. J = 8 Hz, 6.4 [1] d. J = 8 Hz. 6.55 [1] s. 6.7 [1] dd, J = 8 Hz. J = 1 Hz. 6.9 - 7.0 [3] m, 7.05 [1] tr. J = 
8 Hz. 7.25 - 7.35 [4] m. 7.95 [2] d, J = 8 Hz. 

Example 78 

6-(4-Carboxybenzyl)-9-[3-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoic acid 




0.1 5 g of the product described in Example 76 are saponified following tlie same procedure as in Example 
68. 0.13 g of the solid product are thus obtained. 
Yield: 80.5% of theory 

Rpvalue: 0.3 (methylenechlorlde: methanol 95:5) 

NMR: (CDDs, 300 MHz): 1 .8 - 1 .95 [2] m. 2.25 [2] quintet, J = 8 Hz. 2.35 - 2.65 [4] m. 2.8 [1] dd. J = 14 Hz, J 
= 10 Hz. 3.05 [1] dd. J = 14 Hz. J = 8 Hz. 3.05 - 3.2 [2] m. 3.95 [1] tr, d. J = 10 Hz, J = 8 Hz. 4.05 - 
4.2 14] m, 5.4.[1] tr. J = 10 Hz, 5.65 [1] d tr, J = 10 Hz, J = 8 Hz. 6.4 [1] d. J = 8 Hz, 6.5 [1] s, 6.7 [1] dd. J = 8 
Hz. J = 1 Hz, 6.85 - 6.95 [3] m, 7.1 [1] tr, J = 8 Hz. 7.2 - 7.3 [4] m. 8.0 [2] d. J = 8 Hz. 

Example 79 

6-(4-Methoxycarbonylbenzyl)-9-{2-(3-phenoxypropoxy)phenyl}-5-thia-7(Z)-nonenoic acid methyl ester 




COOCH3 



0.84 g (1.2 mmol) of 2-[2-(3-phenoxypropoxy)phenyl]ethyltripheny1phosponium tosylate are reacted with 
0.32 g (1 mmol) of 6-fonfiiyl*7-(4Hrnethoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester following the same 
procedure as in Example 67. 0.18 of the product are thus obtained. 
Yield: 32% of theory 
Rrvalue: 0.16 (n-hexane:ether 7:3). 

NMR (CDCI3, 300 MHz): 1 .85 [2] quintet, J = 8 Hz, 2.25 [2] quintet. J = 8 Hz. 2.35 [2] tr, J = 8 Hz. 2.4 - 2.6 [2] 
m. 2.7 [1] dd. J = 14 Hz. J = 10 Hz. 3.0 [1] dd. J = 14 Hz. J = 8 Hz. 3.05 [1] dd. J = 14 Hz. J = 8 Hz. 3.2 [1] dd. 
J = 14 Hz, J = 8 Hz. 3.65 [3] s. 3.9 [3] s. 3.95 [1] tr. d. J = 10 Hz, J = 8 Hz, 4.1 -4.2 [4] m. 5.4 [1] tr, J = 8 Hz, 
5.65 [1] d. tr, J = 10 Hz, J = 8 Hz, 6.15 -7.0 [6] m. 7.1 [1] tr. J = 8 Hz. 7.2 - 7.35 [4] m, 7.9 [2] d. J = 8 Hz. 
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Example 80 

6-(4-Carboxybenzyl)-9-[2-(3-phenoxypropoxy)phenyQ-5-thia-7(Z)-nonenoic acid 




COOH 



0.17 g of the product obtained in Example 78 are saponified following the same procedure as in Example 
68. 90 mg of a solid product are thus obtained. 
Yield: 55.7% of theory 

Rrvalue: 0.32 (methyIenechloride:methanol 95:5) 

NMR (CDCI3, 300 MHz): 1.8 - 1.95 [2] m. 2.25 [2] quinetet. J = 8 Hz. 2.35 - 2.6 [4] m, 2.8 [1] dd. J = 14 Hz, J 
= 10 Hz, 3.0 [1] dd, J = 14 Hz. J = 8 Hz. 3.1 [1] dd. J = 14 Hz. J = 8 Hz. 3.25 [1] dd, J = 14 Hz. J = 8 Hz. 3.95 
[1] tr. d. J = 10 Hz, J = 8 Hz, 4.1 - 4.2 [4] m. 5.35 [1] tr, J = 10 Hz. 5.7 [1] d, tr. J = 10 Hz. J = 8 Hz, 6.2 - 7.0 [6] 
m. 7.1 [1] tr, d, J = 8 Hz, J = 1 Hz. 7.2 - 7.35 [4] m, 8.0 [2] d, J = 8 Hz. 

Example 81 

6-(4-Methoxycarbonylbenzyl)-9-[4-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenoic acid methyl ester 




COOCH3 



0.84 g 81.2 mmol) of 2-[4-(3-phenoxypropoxy)phenyl]ethyltrrphenylphosphoniumtosylate are reacted with 
0.32 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanolcacid noethyl ester following the same 
procedure as in Example 67. 0.1 1 g of the product are thus obtained. 
Yield: 19.5% of theory 
Rrvalue: 0.16 (n-hexane:ether 7:3) 

NMR (CDQa, 300 MHz): 1 .9 [2] quintet. J = 8 Hz. 2.25 [2] quintet. J = 8 Hz. 2.35 -2.65 [4] m. 2.8 [1] dd. J = 14 
Hz. J = 10 Hz. 3.0 - 3.1 [3] m. 3.7 [3] s. 3.9 [3] s. 3.9 - 4.0 [1] m. 4.05 - 4.2 [4] m. 5.3 [1] tr. J = 10 Hz. 5.6 [1] tr, 
d. J = 1 0 Hz. J = 8 Hz. 6.2 [3] s, 6.9 - 7.0 [3] m, 7.25 - 7.4 [5] m. 7.95 [2] d. J = 8 Hz. 

Exampi 82 

6-(4-Carboxybenzyl)-9-[4-(3-phenoxypropoxy)phenyl]-5-thia-7(Z)-nonenolcacid 
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80 mg of the product obtained in Example 80 are saponified following the same procedure as in Example 
68. 70 mg of the product are thus obtained. 

Yield: 92.2% of theory 

NMR (CDCI3, 300 MHz): 1 .9 [2] quintet, J = 8 Hz. 2,25 [2] quintet, J = 8 Hz, 2.4 [2] tr, J = 8 Hz, 2.45 - 2.65 [2] 
m, 2.8 [1] dd, J = 14 Hz, J = 10 Hz, 3.0 - 3.1 [3] m, 3.95 [1] tr, d, J = 10 Hz, J = 8 Hz, 4.1 - 4, [4] m, 5.3 [1] Ir, J 
= 10 Hz. 5.55 [1] d. tr. J = 10 Hz. J = 8 Hz. 6.15 -6^5 [3] m. 6.9 - 7.0 [3] m, 7.25 - 7.3 [4] m, 8.0 [2] d, J = 8 Hz. 

Example 83 

6-(4-Methoxycarbonyf benzyl)-9-[2-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid methyl ester 




COOCH3 



0.84 g (1.2 mmol) of 2-[2-<3-phenoxypropoxy)phenyl]ethyllriphenylphosphonium tosylate are reacted with 
0.31 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanolc acid methyl ester following the same pro- 
cedure as in Example 67. 0.28 g of the product are thus obtained. 
Yield: 51.4% of theory 
Rrvalue: 0.31 (n-hexane:ether 7:3) 

NMR (CDQa. 300 MHz): 1.2 - 1.65 [6] m. 2.3 - 2.4 [4] m, 2.55 [1] dd. J = 14 Hz. J = 10 Hz, 2.65 - 2.8 [2] m, 3.0 
[1] dd. J = 14 Hz, J = 8 Hz. 3.15 [1] dd, J = 14 Hz, J = 8 Hz, 3.65 [3] s. 3.9 [3] s, 4.1 - 4.2 [4] m. 5.2 [1] tr, J = 
10 Hz. 5.55 [1] tr, d, J = 10 Hz, J = 8 Hz, 6.7 - 7.0 [6] m. 7.05 - 7.15 [1] m, 7.2 p] d, J = 8 Hz. 7.25 [2] d, J = 8 
Hz. 7.9 [2] d, J = 8 Hz. 

Example 84 

6-(4-Carboxybenzyl)-9-[2-(3-phenoxypn)poxy)phenyl]-7-<Z)-nonenoic add 
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IS 0.25 g of the product obtained in Example 78 are reacted following the same procedure as in Example 68. 
0.21 g of the product are thus obtained. 
Yield: 88.6% of theory 

Rrvalue: 0.44 (methylenechloride:methanol 95:5) 

NMR (CDCI3, 300 MHz): 1 .2 - 1.7 [6] m, 2.2 - 2.4 [4] m, 2.55 [1] dd. J = 14 Hz. J = 10 Hz, 2.65 - 2.8 [2] m. 3.0 
20 [1] dd. J = 14 Hz. J = 8 Hz, 3.15 [1] dd. J = 14 Hz. J = 8 Hz, 4.05 - 4.2 [4] m, 5.2 [1] tr. J = 10 Hz. 5.55 [1 J d, tr, 
J = 10 Hz. J = 8 Hz. 6.7 - 7.0 [6] m. 7.05 - 7.35 [5], 7.95 [2] d. J = 8 Hz. 

Example 85 

25 6-(4-Methoxycarbonylbenzyl)-9-[4-(3-phenoxypropoxy)phenyl]-7(2)-nonenolc acid methyl ester 



30 




COOCH3 



0.84 g (1.2 mmol) of 2-[4-(3-phenoxypropoxy)phenyl]ethyltriphenylphosphoniumtosylate are reacted with 
0.31 g (1 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanoic acid methylester following the same pro- 
40 cedure as in Example 67. 0.12 g of the product are thus obtained. 
Yield: 22% of theory 
Rrvalue: 0.26 (n-hexane:ether 7:3) 

NMR (CDCI3. 300 MHz): 1.2-1.7 [6] m, 2.2 - 2.4 [4] m, 2.55 [1] dd. J = 14 Hz. J = 10 Hz. 2.65-2.8 [2] m, 2.9 
- 3.1 [2] m. 3.65 [3] s. 3.9 [3] s, 4.1 - 4.2 [4] m. 5.2 [1] tr. J = 10 Hz. 5.5 [1] d, tr. J = 10 Hz, J = 8 Hz, 6.7 - 6.8 
45 [3] m. 6.9 - 7.0 [3] m, 7.15 - 7.3 [5] m, 7.9 [2] d, J = 8 Hz. 

Example 86 

6-<4-Carboxybenzyl)-9-[4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoic acid 

so 



55 
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0.1 1 g of the product obtained in Example 80 are reacted following the same procedure as in example 68. 
0.1 g of the product are thus obtained. 
15 Yield: 95.8% of theory 

NMR (CDCI3, 300 MHz): 1.2-1.7 [6] m, 2.25 [2] quintet. J = 8 Hz. 2.35 [2] tr, J = 8 Hz, 2.55 [1] dd, J = 14 Hz. 
J = 10 Hz, 2.65 - 2.8 [2] m, 2.95 -3.1 [[2] m, 4.05 - 4.15 [4] m. 5.2 [1] tr. J = 10 Hz. 5.5 [1] d, tr, J = 10 Hz. J = 
8 Hz, 6.7 - 6.8 [3] m. 6.85 - 6.95 [3] m. 7.2 -7.3 [5] m, 8.0 [2] d. J = 8 Hz. 



20 Examples 87 and 88 



6-(4-Methoxycarbonylbenzyl)-8-(4-(4-phenoxybutoxy)phenyl]-7(E)-octenoic acid methyl ester (trans-isomer) 




and 

&-(4-Methoxycarbonylbenzyl)-8-[4-(4-phenoxybutoxy)phenyl]-7(Z)-octenoic acid methylester (cis-isomer) 

35 



40 



45 




0.79 ml (1 mmol of n-butyllithium in hexane (content titrated) are added dropwise at -25''C, under nitrogen 
to a solution of 0.72 g (1 .2 mmol) of 4-(4-phenoxybutoxy)benzyltriphenylphosphonium bromide in 1 0 ml of abso- 
lute tetrahydrofuran. The reaction solution is subsequently stirred for 10 mins. at -25''C and cooled to -70°C. 

so Then at -70^C 1.8 ml of absolute DMPU are added dropwise followed by a solution of 0.31 g (1 mmd) of 6-for- 
myf-7-(4-methoxycarbonyiphenyl)heptanoic acid methyl ester in 2 ml of absolute tetrahydrofuran. The mixture 
Is subsequently stirred at -70''C for 30 mins., 0.5 ml of methanol are then added and the mixture is heated slowly 
to 0°C, After stirring for 30 mins. at O'^C the mixture is diluted with water and extracted with ethylacetate. The 
organic phas washed with water and a saturated sodium chloride solution, dried with sodium sulphate and 

55 concentrated by evaporation. The residue is chromatographed with hexane/ether 9/1 and 8/2 on 50 g of silica 
g I (Merck Si 60, 0.04 - 0.063 mm). 2 fractions are thus obtained, the s cond of which contains the pure trans- 
isomer. Th first fraction contains a mbcture of th cis- and and trans-isomer and after being concentrated by 
evaporation is once again chromatograph d with hexane/ether 70/30 on 250 g of silica gel. 2 fractions are thus 
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obtained of which the first, aft r being concentrated by evaporation, yields 60 mg of th pure cisHSomer. After 
concentration by evaporation of th second fraction, together with the second fraction from the first 
chromatographic process, 0.29 g of the pure trans-lsomer ar obtained. 
Yield: 11 % of theory of the cis-isomer 
5 53% of theory of the trans-isomer 

Rrvalue: 0.27 for the cis-lsomer (n-hexane:ether 7:3) 
0.21 for the trans-lsomer (n-hexane:ether 7:3) 

NMR (CDCI3. 300 MHz) of the cis-lsomer: 1 .2 - 1 .7 [6] m, 1 .95 - 2.0 [4] m, 2.25 [2] tr, J = 8 Hz. 2.6 - 2.8 [2] m, 
2.85 - 3.9 [1] m, 3.65 [3] s, 3.9 [3] s. 4.0 - 4.1 [4] m. 5.3 [1] tr, J = 10 Hz, 6.4 [1] d. J = 10 Hz. 6.7 -7.0 [7] m, 7.1 
10 - 7.3 [4] m. 7.9 [2] d, J = 8 Hz. 
of the trans-lsomer: 

1.2 - 1.7 [6] m, 1.95 - 2.0 [4] m, 2.25 [2] tr. J = 8 Hz, 2.35 - 2.45 [1] m. 2.65 - 2.85 [2] m, 3.65 [3] s. 3.9 [3] s, 
4,0 - 4,1 [4] m. 5.8 [1] dd, J = 14 Hz. J = 8 Hz, 6.15 [1] d. J = 14 Hz. 6.85 - 6.95 [3] m, 7.2 - 7.35 [6] m, 7.95 [2] 
d. J = 8 Hz. 

15 

Example 89 



6-(4-Carboxybenzyl)-8-[4-(4-phenoxybutoxy)phenyt]-7(E)-octenoic add 




0.24 g of the product obtained In Example 87 (trans-lsomer) are saponified following the same procedure 
30 as In Example 68. 0.2 g of the product are thus obtained. 
Yield: 87.8% of theory 

NMR (CDCI3. 300 MHz): 1.2 - 1.7 [6] m. 1.95 [4] s. 2.3 [2] tr. J = 8 Hz. 2.35 - 2.5 [1] m, 2.7 - 2.8 [2] m. 3.95 - 
4.05 [41 m, 5.8 [1] dd. J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 14 Hz. 6.8 [2] d. J = 8 Hz, 6.85 - 7.0 [3] m. 7.15 - 7.3 
[6] m. 8.0 [2] d. J = 8 Hz. 



35 



40 



45 



SO 



Example 90 

6-(4-Carboxybenzyl)-8-[4-(4-phenoxybutoxy)phenylH(Z)-octenoicacld 




CH-(CH2)4-C00H 



50 mg of the compound obtained in Example 88 (cis-isomer) are saponified following the same procedure 
as in Example 68. 40 mg of the product are thus obtained. 
Yield: 84.2% of theory 

NMR (COaa, 300 MHz): 1.2 - 1.7 [6] m. 1.95 - 2.0 [41 m. 2.3 [2] tr, J = 8 Hz. 2.6 - 2.8 [2] m. 2.85 - 3.0 [1] m. 
55 3.95 - 4.05 [4] m, 5.3 [1] tr, J = 10 Hz 6.35 [1] d. J = 10 Hz, 6.75 [2] d, J = 8 Hz, 6.85 - 7.0 [5] m. 7.2 [2] d, J = 
8 Hz. 7.2 - 7.3 [2] m, 7.95 [2] d, J = 8 Hz. 
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Examples 91 and 92 

6-(4-Methoxycarbonytbenzyl)-8-[3-(4-ph noxybutoxy)phenyl]-7(E)-octenoic acid methylester (trans-iso- 
mer) 

5 



10 




and 

6-(4-Methoxycart)onylb6nzyl)-8-[3-(4-phenoxybutoxy)phenyl]-7(Z)-octenoic acid methylester (cis-isomer) 

20 



25 



30 




COOCH3 



0.72 g (1 .2 mmol) of 3-(4-phenoxybutoxy)benzyltriphenylphosphonlum bromide are reacted with 0.31 g (1 
35 mmol) of 6-fonmyl-7-(4-methoxycarbonyl)heptanoic acid metiiyl ester and chromatographed following the same 

procedure as in Examples 87 and 88. 58.8 mg of the cis-isomer and 0.32 g of the trans*isomerare thus obtained. 

Yield: 1 0.8% of theory of the cisHSomer and 58.7% of theory of the trans-lsomer 

Rrvalue: 0,29 for the cis-isomer (n-hexane:ether 7:3) 0,25 for the trans-isomer (n-hexane:ether 7:3) 

NMR (CDCI3, 300 MHz) of the cis-isomer 
40 1.15-1.6 [6] m. 1.9 - 2.0 [4] m. 2.25 [2] tr, J = 8 Hz, 2.6 - 2.8 [2] m, 2.8 - 3.0 [1] m. 3.65 [3] s, 3.9 [3] s. 3.95 [2] 

tr, J = 8 Hz. 4.05 [2] tr, J = 8 hz. 5.35 [1] tr. J = 10 Hz. 6.4 [1] d. J = 10 Hz. 6.45 [1] s, 6.55 [1] d. J = 8 Hz, 6.75 

[1] dd. J = 8 Hz, J = 1 Hz, 6.9 - 7.0 [3] m, 7.1 - 7.3 [5] m, 7.9 [2] d, J = 8 Hz. 

of the trans-isomer: 

1.25 - 1.7 [6] m. 1.95 - 2.05 [4] m. 2.25 [2] tr. J = 8 Hz, 2.4 - 2.55 [1] m. 2.7 - 2.9 [2] m. 3.65 [3] s. 3.9 p] s, 4.0 
45 ' 4.1 [4] m. 5.95 [1] dd, J = 14 Hz. J = 10 Hz, 6.15 [1] d. J = 14 Hz. 6.75 [1] dd, J = 8 Hz. J = 1 Hz. 6.8 - 7.0 15] 
m. 7.15 - 7.35 [5] m, 7.9 [2] d, J = 8 Hz. 

Example 93 

so 6-(4-Carboxybenzy1)-8-[3-(4-phenoxybutoxy)phenyl]-7(Z)-octenoic acid 
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5 



10 




COOH 



60 mg of the compound obtained in Example 92 (cis-isomer) are saponified following the same procedure 
IS as in Example 68. 30 mg of the product are thus obtained. 
Yield: 52.8% of theory 

NMR (CDCI3, 300 mHz): 1.15 - 1.6 [6] m, 1.9 - 2.0 [4] m, 2.2 [2] tr, J = 8 Hz. 2.6 - 2.8 [2] m. 2.85 - 3.0 [1] m. 
3.9 [2] s, wide, 4.05 [2] s. wide, 5.4 [1] tr. J = 10 Hz, 6.4 [1] d. J = 10 Hz, 6.45 [1] s, 6.55 [1] d. J = 8 Hz. 6.7 [1] 
dd, J = 8 Hz. J = 1 Hz. 6.85 - 6.95 [3] m. 7.1 - 7.3 [5] m. 7.9 [2] d, J = 8 Hz. 

20 

Example 94 

6-(4-Carboxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-7(E)-octenolcacld 



30 




0.35 g of the compound obtained in Example 91 (trans-isomer) are saponified following the same procedure 
as in Example 68. 0.28 g of the product are thus obtained. 
Yield: 84.3% of theory 

40 NMR (CDCI3, 300 MHz): 1.25 - 1.7 [6] m, 1.95 [43] s, 2.3 [2] tr, J = 8 Hz, 2.4 - 2.55 [1] m, 2.75 [2] d, J 8 Hz, 
4.05 [4] s. 5.95 [1] dd, J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 14 Hz, 6.7 [IJ dd. J = 8 Hz. J = 1 Hz, 6.8 - 7.0 [5] m. 
7.15 - 7.35 [5] m, 8.0 [2] d, J = 8 Hz. 

Examples 95 and 96 

45 

6-(4-MethQxycarbonylbenzyl)-8-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-oct6noic acid methylester (trans-iso- 
mer) 
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5 



10 




COOCH3 



and 

IS 6-(4-Methoxycarbonylbenzyl)-B-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-oc^ acid methylester (cis- 
isonier) 



20 



25 




COOCH. 



30 

0.72 g (1 .2 mmol) of 4-(4-phenoxybutoxy)benzyltrlphenylphosphonium bromide are reacted with 0.32 g (1 
mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester and chromatographed fol- 
lowing the same procedure as in Examples 87 and 88. 18.6 mg of the cis-isomerand 0.26 g of the trans-isomer 
are thus obtained. 

35 Yield: 3.3% of theory of the cis-isomer 46.2% of theory of the transHSomer 

Rrvalue: 0.22 for the cis-isomer (n-hexane:ether 7:3) 0.1 5 for the trans-isomer (n-hexane:ether 7:3) 
NIVIR (CDCI3, 300 MHz) of the cis-isomer 

1.55 - 17 [2] m. 1.9 - 2.0 [4] m, 2.25 [2] tr, J = 8 Hz, 2.4 [2] tr. J = 8 Hz, 2.95 [1] dd. J = 14 Hz. J = 10 Hz. 3.05 
[1] dd, J = 14 Hz. J = 8 Hz, 3.6 [3] s, 3.9 [3] s. 3.95 - 4.15 [5] m, 5.4 [1] tr, J = 10 Hz. 6.5 [1] d, J = 10 Hz, 6.7 
40 -7.0 [7] m, 7.25 - 7.35 [4] m. 7.95 12] d. J = 8 Hz. 
of the trans-isomen 

1.75 - 2.0 [6] m, 2.3 - 2.6 [4] m. 2.95 - 3.1 [2] m, 3.6 [1] q, J = 8 Hz. 3.65 [3] s, 3.9 [3] s. 4.05 [4] s wide. 5.85 
[1] dd. J = 14 Hz, J = 8 Hz. 6.2 [1] d, J = 14 Hz, 6.8 [2] d. J = 8 Hz. 6.85 -7.0 [3] m, 7.95 [2] d, J = 8 Hz. 



45 Example 97 

6-{4-Carboxybenzy1)-8-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoicacid 



50 



55 



•(CH2)4- 




S-(CH2)3-C02H 



COOH 
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027 g of the compound obtained in Example 95 (trans-isomer) are saponified following the same procedure 
as in Example 68. 0.22 g of th product are thus obtained. 
Yield: 85.7% of theory 

NMR (CDCIa, 300 MHz): 1.75 - 2.05 [6] m. 2.25 - 2.6 [4] m. 2.9 - 3.1 [2] m, 3.6 [1) q, J = 8 Hz, 4.0 [4] s. 5.85 
[1] dd, J = 14 Hz, J = 8 Hz, 6.2 [1] d. J = 14 Hz, 6.8 - 7.0 [5] m, 7.2 - 7.3 [6] m, 7.95 [2] d, J = 8 Hz. 

Example 98 

6-(4-Carboxybenzyi)-8-[4-(4-phenoxybutoxy)phenyl]-5-thia-7(Z)-octenoic acid 

Cl 




CO9H 



18 mg of the compound obtained in Example 96 (cis-isomer) are saponified following the same procedure 
as in Example 68. 15.6 mg of the product are thus obtained. 
Yield: 91.2% of theory 

NMR (CDCI3. 300 MHz): 1.6 [2] quintet, J = 8 Hz. 2.9 [4] s wide. 2.3 [2] tr, J = 8 Hz. 2.4 [2] tr, J = 8 Hz, 2.9 - 
3.1 [2] m, 3.9 - 4.15 [5] m, 5.4 [1] tr, J = 10 Hz, 6.5 [1] d, J = 10 Hz, 6.7 - 7.0 [7] m, 7.2 - 7.35 [4] m. 8.0 [2] d, 
J = 8 Hz. 

Examples 99 and 100 

6>(4-methoxycarbonylbenzyt)-8-[S-(4-phenoxybutoxy)phenyl]-5-thla-7(Z)-octenoic acid methyl ester (ds- 
isomer) 




CH«C} 




COOCH3 



and 6-(4-methoxycarbonylbenzyl)-8-{3-(4-phenoxybutoxy)phenyl]-5-thla-7-(E)-octenoic acid methyl ester 
(trans-isomer) 
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35 



40 




CH«CH>s-^>sXX^OOCH 




10 



0.72 g (1.2 mmol) of 3-(4-phenoxybutoxy)benzyltripheny1phosphonium bromide, are reacted with 0.32 g 
(1 mmol) of 6-fonnyl-7-(4-methoxycarbonylphenyl)-5-thia-heptanoic acid methyl ester following the same pro- 
fs cedure as In Example 87 and 88. 19.6 mg of the ds-lsomer and 0.34 g of the trans-isomer are thus obtained. 
Yield: 3.5% of theory of the ds-lsomer and 60.4% of theory of the trans-lsomer 
Rrvalue: 0.2 for the cis-lsomer (n-hexane ether 7:3) 0.6 for the trans-lsomer (n-hexane ether 7.3) 
NMR (CDCI3, 300 MHz) of the cis-lsomer 

1.5 - 1.7 [2] m, 1.9 - 2.0 [4] m. 2.2 [2] tr, J = 8 Hz, 2.4 [2] tr. J = 8 Hz, 2.9 [1] dd, J = 14 Hz. J = 10 Hz, 3.06 [1] 
20 dd, J = 14 Hz, J = 8 Hz, 3.6 [3] s, 3.9 [5] s wide, 4.0 - 4.1 5 [39 m, 5.5 [1] dr, J = 10 Hz. 6.35 [1] s, 6.45 [1] d, J 
= 8 Hz, 6.5 [1] d, J = 10 Hz. 6.7 [1] dd. J = 8 Hz. J = 1 Hz, 6.85 - 7.0 [3] m, 7.1 [1] tr. J = 8 Hz, 7.25 - 7.35 [4] 
m, 7.95 [2] d. J = 8 Hz. 
of the trans-isomer: 

1.75 - 2.05 [6] m, 2.3 - 2.65 [4] m. 2.95 - 3.1 [2] m. 3.6 [1] q, J = 8 Hz. 3.65 [3] s, 3.9 [3] s. 4.05 [4] s wide, 6.0 
25 [1] dd, J = 14 Hz, J = 8 Hz, 6.2 [1| d, J = 14 Hz, 6.7 [1] dd, J = 8 Hz, J = 1 Hz, 6.8 - 7.0 [5] m, 7.2 [1] tr, J = 8 
Hz, 7.25 - 7.35 [4] m, 7.95 12] d, J = 8 Hz. 

Example 101 

30 6-(4-CarbQxybenzyl)-8-[3-(4-phenoxybutoxy)phenyl]-5-thla-7(Z)-octenolcacid 



ex. 



( CH2 ) 4-0-"^"°^ SVX-^xXoOH 
CH»CI 




COOH 



45 1 9 mg of the compound obtained In Example 99 (cis-isomer) are saponified following the same procedure 
as in Example 68. 18 mg of the product are thus obtained. 
Yield: 99% of theory 

NMR (CDQa, 300 MHz): 1.6 [2] quintet. J = 8 Hz, 1.95 [4] s wide. 2.25 [2] tr, J = 8 Hz. 2.4 [2] tr. J = 8 Hz. 2.9 
-3.1 p] m, 3.9 [2] s. wide. 4.0 -4.1 [3] m, 5.5 [1] tr, J = 10 Hz, 6.4 [1] s. 6.5 [1] d, J = 8 Hz, 6.55 [1] d. J = 14 Hz. 
so 6.7 [1] dd, J = 8 Hz, J = 1 Hz. 6.85 - 7.0 [3] m. 7.15 [1] tr, J = 8 Hz, 7.2 -7.35 [4] m, 8.0 [2] d, J = 8 Hz. 

Example 102 

6-(4-Carboxybenzyl)-8-[3-(4-ph noxybutoxy)phenyl}-5-thla-7(E)-oct nolo acid 

55 
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5 




0.38 g of the compound obtained in Example 100 (trans-isomer) are saponified following the same pro- 
cedure as in Example 68. 0.29 g of the product are obtained: 
Yield: 80.4% of the theory 

NMR {CDCI3, 300 MHz): 1.75 - 2.05 [6] m, 2.25 - 2.6 [4] m, 2.9 - 3.1 [2] m, 3.6 [1] q, J = 8 Hz. 4.05 [4] s wide. 
IS 6.0 [1] dd, J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 14 Hz. 6.75 II] dd. J = 8 Hz. J = 1 Hz. 6.8 - 7.0 [5J m. 7.2 [1] tr. J 
= 8 Hz. 7.25 - 7.35 [4] m. 7.95 [2] d. J = 8 Hz. 

Example 103 

20 6-(4-Methoxycarbonyfbenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenolc acid methyl ester 




0.72 g (1 .2 mmol) of 2-(4-phenoxybutoxy)benzyttriphenylphosphonium bromide are reacted with 0.32 g (1 
mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)-5-thiaheptanoic acid methyl ester following the same pro- 
35 cedure as in Example 87 and 88. 

0.22 of the trans-isomer are thus obtained. 

Yield: 51 .5% of theory 

Rrvalue: 0.22 (n-hexane:ether 7:3) 

NMR (CDCI3. 300 MHz): 1.75 - 2.05 [6] m. 2.3 - 2.65 [4] m, 3.0 [2] d, J = 8 Hz. 3.6 [3] s. 3.65 [1] q. J = 8 Hz. 
40 3.9 [3] s. 4.05 [4] tr, J = 7 Hz, 6.0 [1] dd, J = 14 Hz. J = 8 Hz. 6.55 [1] d, J = 14 Hz. 6.8 - 7.0 [5] m. 7.1 -7.35 [5] 
m, 7.4 [1] d, J = 8 Hz, 7.95 [2] d, J = 8 Hz. 

Example 104 

45 6-(4-Carboxybenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-5-thia-7(E)-octenoicacld 




0.29 g of the compound obtained in Example 103 are saponified following the same procedure as in 
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Example 68. 0.1 g of the product are thus obtained. 
Yield: 39.9% of theory. 

NMR (CDQa. 300 MHz): 1 .75 - 2.0 [6] m, 2.25 - 2.6 [4] m, 2.95 - 3.05 [2] m, 3.65 [1] q, J = 8 Hz, 3.95 - 4.05 [4] 
m, 6.0 [1] dd. J = 14 Hz, J = 8 Hz, 6.55 [1] d. J = 8 Hz, 6.8 - 7.0 [5] m, 7.1 - 7,35 [5] m. 7.4 [1] d, J = 8 Hz, 7.95 
I2]d. J = 8Hz. 



0.72 g (1.2 mmol) of 2-(4-phenoxybutoxy)benzyltrlphenylphosphonium bromide are reacted with 0.31 g (1 
mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanolc acid methyl ester following the same procedure as 
in Example 87 and 88. Only the trans-isomer is isolated, of which 0.4 g are obtained. 
Yield: 73.4% of theory 
Rrvalue: 0.32 (n-hexane:ether 7:3) 

NMR (CDCI3, 300 MHz): 1.2-1.7 [6] m, 1.9 - 2.0 [4] m, 2.25 [2] tr, J = 8 Hz, 2.4 - 2.55 [1] m, 2.7 - 2.9 [21 m, 
3.6 [3] s, 3.9 [3], 3.95 - 4.05 [4] m, 6.0 [1] dd, J = 14 Hz, J = 8 Hz, 6.55 [1] d, J = 14 Hz, 6.7 - 7.0 [5] m. 7.1 - 
7.3 [5] m, 7.35 [1] d. J = 8 Hz, 7.95 [2] d. J = 8 Hz. 

Example 106 

6-(4-Carboxybenzyl)-8-[2-(4-phenoxybutoxy)ph6nyl]-7(E)-octenoic acid 



0.4 g of the compound obtained in Example 1 05 are saponified following of the same procedure as in Example 
68. 0.35 g of the product are thus obtained. 
Yield: 92.3% of theory 

NMR (CDCI3, 300 MHz); 1.2-1.7 [6] m, 1.9 - 2.0 14] m, 2.3 [2] tr, J = 8 Hz, 2.4 - 2.55 [1] m, 2.7 - 2.75 [29 m, 
3.95 - 4.05 [4] m, 5.95 [1] dd, J = 14 Hz. J = 8 Hz, 6.55 [1] d, J = 14 Hz. 6.7 - 7.0 [5] m. 7.1 - 7.3 [5] m. 7.35 [1] 
d.J = 8Hz, 8.0 PI d, J = 8Hz. 



Example 105 



6-<4-Methoxycarbonylbenzyl)-8-[2-(4-phenoxybutoxy)phenyl]-7(E)-octenoic acid methyl ester 





Example 107 



6-<4-Methoxycarbonylphenyl)-9-[4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenolc add methyl ester 
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35 



40 



45 



10 0.47 g (0.6 miriol) of 2-[4-(3-phenoxypropoxy)phenyl]ethyllriphenylphosphonium tosylate are reacted with 
0.15 g (0.5 rninol) of 6-fonmyl-6-(4-methoxycarbonylphenyl)-hexanoic acid methyl esterfollowing the same pro- 
cedure as in Example 67. 10.7 mg of the product are thus obtained. 
Yield: 4%of theory 
Rrvalue: 0.49 (n-hexane:ether 1:1) 

15 NMR (CDCia. 300 MHz): 1.2-1.7 [6] m, 2.2 - 2.4 [49 m. 3.4 [2] d, J = 8 Hz. 3.65 [3] s, 3.75 [1] q. J = 8 Hz, 3.9 
[3] s, 4.1 - 4.2 [4] m, 5.65 - 5.65 [2] m. 6.7 - 7.0 [6] m, 7.2 - 7.35 [5, 8.0 PJ d, J = 8 Hz. 

Example 108 

20 6-(4-Carboxyphenyl)-9-[4-(3-phenoxypropoxy)phenyl]-7(Z)-nonenoicacid 



(CH2)4-C00H 

25 ^ ^-^^"2^3 ~ * 




30 10.7 mg of the compound obtained in Example 107 are saponified following the same procedure as in 
Example 68. 8.6 mg of the product are thus obtained. 
Yield: 85.6% of theory 

NMR (CDCI3, 300 MHz): 1 .2 - 1 .7 [6] m, 2.2 - 2.4 [4] m. 3.4 [2] m, 3.8 [1] q. J = 8 Hz, 4.1 - 4.2 [4] m. 5.05 - 5.2 
[2] m, 6.7 - 7.0 [6] m, 7.2 - 7.4 [5] m, 8.0 [2] d, J = 8 Hz. 



Example 109 

6-(4-Ethoxycarbonylbenzyl)-7(Z), 10(Z)-hexadecadienoic add ethyl ester 



OOC2H5 




0.67 g (1.2 mmol) of 3(Z)-nonenyltrlphenyl phosphonium tosylate are reacted with 0.31 g (1 mmol) of 7- 
(4-ethoxycarbonylphenyl)-6-fonT)y1heptanoicacid ethyl ester and chromatographed following the same pro- 
50 cedure as in Example 67. 0.3 g of oily product are thus obtained. 
Yield: 68% of theory 
Rf-value: 0.39 (n-hexane:ether 85:15). 

NMR (CDQa, 300 MHz): 0.9 [3] tr, J = 8 Hz, 1.2 - 1.7 [18] m, 1 .9 [2] q. J = 8 Hz, 2.25 [2] tr, J = 8 Hz, 2.35 - 2.8 
[5] m, 4.1 [2] q, J = 8 Hz. 4.35 [2] q, J = 8 Hz, 5.0 - 5.15 [2] m, 5.25 - 5.35 [2] m, 7.2 [2] d, J = 8 Hz, 7.9 [2] d. 
55 J = 8Hz. 
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Example 110 

6-(4-Carboxybenzyl)-7(Z), 10(Z)-hexadecadienoic acid 




0.3 g of the compound obtained in Example 104 are saponified following the same procedure as in Example 
68. 0.2 g of a solid product are thus obtained. 
Yield: 76% of theory 

Rrvalue: 0.41 (methylene chiorlde:methanol 95:5) 

NMR (COaa. 250 MHz): 0.9 [3] tr, J = 8 Hz, 1,2 - 1.7 [12] m. 1.9 [2] q, J = 8Hz. 2.3 -2.8 [7] m, 5.0 - 5.15 [2] m, 
5.25 - 5.4 [2] m, 7.25 [2] d, J = 8Hz. 8.0 [2] d, J = 8Hz. 

Example 111 and 112 

6-(4-Methoxycarbonylbenzyt)-8-[3-(5-phenoxypentyl)phenyt]-7(Z)-octenoic add methyl ester (cis-isomer) 




COOCH. 



6-(4-methoxycarbonylbenzyl)-8-[3-(5-phenoxypentyl)phenyl]-7(E)-octenoic acid methyl ester (trans-isomer) 




299.6 mg (0.5 mmol) of 3-(5-phenoxypent-1-yl) benzyltrlphenylphosphonium bromide are reacted with 0.1 7 
g (0.555 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester and chromatographed fol- 
lowing the same procedure as in Example 87 and 88. 32 mg of the cis-isomerand 134 mg of the trans-isomer 
are thus obtained. 

Yield: 13% of theory of the cis-isomer 53% of theory of the trans-isomer 

Rf: 0.35 for the cis-isomer (n-hexane:ethytacetat 8:2) 0.30 for the trans-isomer (n-hexane:ethylacetate 8:2) 
NMR (CDCI3, 300 MHz) of the cis-isomen 

1.15 - 1 .7 [10] m, 1.7 [2] quintet, J = 8 Hz. 2.2 [2] tr. J = 8 Hz, 2.55 [2] tr. J = 8 Hz, 2.8 - 2.8 [2] m, 2.8 - 2.95 [1] 
m, 3.65 [3] s. 3.9 [3] s, 3.95 [2] tr, J = 8 Hz, 5.35 [1] tr, J = 10 Hz. 6.4 [1] d, J = 10 Hz, 6.65 [1] s, 6.8 [1] d. J = 
8 Hz, 6.85 - 7.0 [4] m. 7.1 - 7.2 [3] m. 7.25 -7.35 [2] m, 7.9 [2] d. J = 8 Hz. 
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of the trans-isomen 

1.2 - 1.75 [10] m. 1.8 [2] quintet J = 8 Hz, 2.25 [2] tr, J = 8 Hz. 2.4 - 2.55 [1] m. 2.6 [2] tr. J = 8 Hz. 2.7 - 2.85 
[2] m. 3.65 [3] s. 3.9 [3] s, 3.95 [2] tr, J = 8 Hz. 5.95 [1] dd. J = 14 Hz, J = 8 Hz, 6.2 [1] d. J = 14 Hz. 6.85 - 6.95 
[3] m. 7.0 [1] d, J = 8 Hz. 7.05 - 7.3 [7] m, 7.9 [2] d. J = 8 Hz. 

Example 113 

6-(4-Carboxybenzyl)-8-[3-(5-phenoxypentyl)phenyl]-7(E)-octenoic acid 



15 




20 8.25 mg of the compound obtained in Example 111 (trans-isomer) are saponified following the same pro- 
cedure as in Example 68. 74 mg of the product are thus obtained. 
Yield: 92% of theory 

Rrvalue: 0.65 (mobile solvent: organic phase of a vigorously shaken mixture of 44 ml of ethylacetate, 8 ml of 
glacial acetic acid, 20 ml of Isooctane and 40 ml of water). 
25 NMR (CDCI3. 300 MHz): 1.2 - 1.7 [10] m, 1.8 [2] quintet. J = 8 Hz, 2.3 [2] tr, J = 8 Hz, 2.4 - 2.55 [1] m, 2.6 [2] 
tr, J = 8 Hz, 2.7 - 2.85 [2] m, 3.95 [2] tr, J = 8 Hz. 5.95 [1] dd, J = 14 Hz. J = 8 Hz. 6.2 [1] d. J = 14 Hz. 6.8 - 
6.95 [3] m, 7.0 [1] d. J = 8 Hz. 7,1 - 7.3 [7] m, 8.0 [2] d. J = 8 Hz. 

Example 114 

30 

6-(4-Carboxybenzyl)-&-[3-(5-phenoxypentyl)phenyl}-7(Z)-octenoicacid 



35 



40 




20 mg of the compound obtained in Example 112 (cis-lsomer) are saponified following the same procedure 
as in Example 68. 16.5 mg of the product are thus obtained. 
Yield: 87% of theory 

Rrvalue: 0.67 (mobile solvent:organic phase of a vigorously shaken mixture of 44 ml of ethylacetate, 8 ml of 
so glacial acetic acid, 20 ml of Isooctane and 40 ml of water). 

Example 115 

6-(4-Methoxycarbonylbenzyl)-8-[4-(5-ph noxypentyl)phenyl^7(E)-octenoic add methyl ester 

55 
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5 




10 146.4 mg (0.25 mmol) of 4-(5-phenoxypenM-yl)benzyitriphenylphosphonium bromide are reacted with 

77.2 mg (0.25 mmol) of 6-formyl-7-(4-methoxycarbonylphenyl)heptanoic acid methyl ester and 
chromatographed following the same procedure as in Example 87 and 88. 27 mg of the trans-isomer are thus 
obtained as the product in addition to a very small amount of the cis-isomer, which was discarded. 
Yield: 21% of theory 

IS Rrvalue: 0.1 3 (n-hexane:ethyl acetate 88:1 2) 

NMR (CDCI3, 300 MHz): 1 .2 - 1 .7 [10] m, 1 .8 [2] quintet, J = 8 Hz. 2.25 [2] tr. J = 8 Hz, 2.35 - 2.5 [1 ] m, 2.6 [2] 
tr, J = 8 Hz. 2.65 = 2.8 [2] m, 3.65 [3] s, 3.9 [3] s. 3.95 [2] tr, J = 8 Hz, 5.9 [1] dd. J = 14 Hz, J = 8 Hz, 6.2 [1] d. 
J = 14 Hz. 6.85 - 6.95 [3] m. 7.1 [2] d. J = 8 Hz, 7.2 - 7.35 [6] m, 7.95 [2] d. J = 8 Hz. 

20 Example 116 

6-(4-Carboxybenzyl)-8-[4-(5-phenoxypentyl)phenyl}-7(E)-octenoic acid 



25 




15.3 mg of the compound obtained in Example 115 are saponified following the same procedure as in 
Example 68. 1 5.4 mg of the product are thus obtained. 
Yield: 100% of theory 

35 Rrvalue: 0.67 (mobile solvent: organic phase of a vigorously shaken mbcture of 44 ml of ethyl acetate, 8 ml of 
glacial acetic acid, 20 ml of isooctane and 40 nnl of water). 

Example 117 

40 6-(4-Carboxybenzyt)-5-thia-7(E). 9(E). 11(z), 14(z)-eicosatetraenoic acid 5,5-dloxide 

A solution of 0.37 (0.6 mmol) of oxone (2KHSO5 KHSO4 K2SO4) in 3.7 ml of water was added to a solution 
of 30 mg (0.06 mmol) of 6-^4-carboxybenzyl)-5-thia-7(E), 9(E), 1 1 (z), 14(z)-eicosatetraenoic acid in 120 ml of 
methanol-water (1:1) as It was stirred at 0°C. The resultant solution was stirred overnight at 0"* and then evapo- 
rated in vacuo to remove the methanol. The resultant aqueous residue was extracted twice with 

45 methytenechioride. The combined extracts were dried over sodium sulfate and then evaporated |n vacuo . The 
residue was purified by preparative HPLC on a Lichrosorb RP-8 (7 ^un) column using elution with acetonitrile- 
/water/acetic acid (40:60:0.1) which had been adjusted to pH 5.6 with concentrated aqueous ammonia. The 
product eluent was evaporated in vacuo to remove most acetonitrile. then acidified with IN HQ and finally ext- 
racted with toluene. The product was dried over sodiumsulfate and evaporated in vacuo to yield 3 mg of purified 

so product 

Yield: 9.2% of theory 
HPLC: 2 min. retention time; 

Lichrosorb RP 18 (7 ^m), 25 cm x 4 mm, solvent as given above, 4.5 ml/min., detection at 280 nm. 

55 Example 118 

1-bremo-4-phenylbutane 
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10 



15 



20 



25 



30 



35 



15.0 g (0.1 mol) 4-phenylbutanol and 39.8 g (0.12 mol) carbontetra bromide were dissolved in 500 inl dry 
dichloromethane and cooled to O^'C, 36.7 g (0.14 mol) triphenylphosphine was then added and the mixture stir- 
red 1 .5 h under argon at O^'C then evaporated in vacuo. The resulting mixture was stin'ed In ether-hexane (1:1) 
and filtered to remove insoluble material. The filtrate was then passed through a pad of silica gel and concen- 
trated to give a pale yellow liquid 21.3 g. 
Yield: 100% of theory 
TLC Rf: 0.57 (ether-hexane 1:1) 

NMR (CDaa, 6OMH2): 1.6-1.8[4]m, 2.55[2] t. J = 7Hz 3.3[2L t, J = 7H2. 7.2[5]s. 
Example 119 

4-phenylbutyltriphenylphosphonium bromide 



A solution of 10.65 g (50 mmol) 1-bromo-4-phenylbutane and 13.1 g (50 mmol) triphenylphosphine in 100 
ml acetonitrile was refluxed for 18 h under argon, then concentrated in vacuo. The residue was triturated with 
ether and the resulting solid was collected by filtration and washed with ether 20.7 g. 
m.p.: 136-1380C 
Yield: 87% of theory 
TLC Rf: 0.30 (CHza^MeOH 9:1) 

NMR (COas 60IVIHZ) : 1.6-2.0[4] m, 2.6[2], t. J = 7Hz, 3.6-4.0(2] m, 7.0[5] s. 7.5-7.8[15] m. 
Example 120 

1-(3-bromophenyl)-5-phenylpent-1(E)ene 



Using the procedure of example 119 and 1 0.75 g (50 mmol) 3-phenoxypropylbromide and 13.1 g (50 mmol) 
triphenylphosphine gave a white solid m.p. 1 79.5-1 80.5''C, 22.4 g. 
Yield: 93% of theory 
TLC Rf! 0.30 (CHzQa: MeOH 9:1) 

NMR (CDQa, 6OMH2): 2.1[2] m, 3.7[2] m. 4.02(2] t. J = 5Hz. 6.7-7.2[51 m. 7.7[15] m. 
Example 121 

1-(3-bromophenyl)-5-phenytpent-1(E)ene 





55 




9.6 g (20 mol) 5-phenylp ntyitriphenylphosphonium bromide in 120 ml dry tetrahydrofuran was cooled to 
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-78X under argon and 16.4 ml (20 mmol) n-butyllithium In hexane (content titrated) was added and the mixture 
allowed to warm to -20^C until a dear (orange) solution resulted. This was cooled to -TS^C and 2.4 ml (20 mmol) 
3-bromobenzaIdehyde was add d. This was allowed to reach room temperature then diluted with water and 
extracted twice with ther. The combined organic phases were washed with saturated sodium chloride solution 

5 and concentrated in vacuo. The residue was triturated with ether-hexane (1:1) and filtered to remove insoluble 
material. The filtrate was then filtered through a pad of silica gel and concentrated In vacuo to give a yellow 
liquid 4.6 g. 
Yield: 76% of theory 
TLC Rf: 0.53 (ether-hexane 1:1) 

10 NMR (COaa. 60MHz) 1 .65[2] t, J = 7Hz. 2.2012] t, J = 7Hz. 2.52[2] t, J = 7Hz. 5.5611] dt J = 12Hz. J = 7Hz. 
6.17[1] dt. J = 12Hz, J = I.SJz, 6.9-7.4(9] m. 

Example 122 

15 1-(3-bromophenyl)-4-phenoxybut-1 (E)ene 



20 




Following the procedure of example 121 using the product of example 120 gave a pale yellow liquid 4.8 
g. Yield: 80% of theory 
TLC R,: 0.50 (ether-hexane 1:1) 
25 NMR (CDCI3. 60MHz): 2.7|2] dd, J = 6Hz. J 1 .5Hz, 3.95[2] t. J = 6Hz 5.77[1] dt. J = 12Hz. J = 6Hz, 6.46[1] dt. 
J = 12Hz, J = 1 .5Hz. 6.9-7.5[9] m. 

Example 123 

30 2-(3-[5-phenylpent-1 (E)enyl]phenyl)ethanol 



35 




2.8 g (8.3 mmol) 1-(3-bromophenyl)-5-phenylpentene was dissolved in 30 ml dry tetrahydrofuran and 
cooled to -78''C under argon. 5 ml (8.3 mmol) t-butyliithium solution in pentane was added. After 15 min. 2 ml 
40 ethyleneoxide was added and the solution was allowed to reach room temperature. It was poured Into 
ammonium chloride solution and extracted twice with ether. The combined extracts were washed with saturated 
sodium chloride solution then concentrated in vacuo. The residue was chromatographed on 80 g of silica gel 
(Merck Si60. 0.063-0.200 mm) to give a fraction which on concentration in vacuo gave a colouriess liquid 1 .4 
9- 

45 Yield: 53% of theory 

TLC Rf: 0.18 (ether-hexane 1:1) 

NMR (CDCI3. 60MHz): 1 .4-1 .8[6] m, 2.1[1] s. 2.60[2] t. J = 7Hz. 2.80[2] t. J = 7Hz, 3.80[2] t, J = 7Hz. 5.6-6.0[1] 
m, 6.3[1] d. J = 4Hz. 6.7-7.3[9] m. 

50 Example 124 

2-(3-[4-phenoxybut-1(E)enyl]phenyl)ethanol 



55 
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Following the proc dur of exampi 123 but using 1.22 g (4 mmol) 1-(3-bromophenyl)-4-phenoxybutene 
gave an oily product after chromatography 0.44 g. 
Yield: 40% of theory 
TLC Rfi 0.12 (ether-hexane 1:1) 
5 NMR (CDCI3, 60MHz): 1.6-1.8[2]m, 2.7512] t, J = 7Hz, 3.75[2] t, J = 7Hz, 3.99[2] dt, J = 7Hz, 1.5Hz. 5.6-6.0[1] 
m, 6.3[1] d, J = 4Hz. 6.7-7,3[9] m. 

Example 125 

10 2-(3-{5-phenylpentyl]phenyl)ethanol 



15 




1.4 g (2-3-[5-phenylpentenyl]phenyi)ethanol in 100 ml ethyl acetate was treated with 200 mg 10 % pal- 
ladium on charcoal and hydrogen at 1 bar for 1 h. The mixture was filtered through cellte and concentrated in 
vacuo to give a colourless oil 1.42 g. 
20 Yield: 99% of theory 

TLC Rfi 0.18 (ether-hexane 1:1) 

NMR (CDCI3, 60MHz): 1.4-1.8[6] m. 2.1[1] s, 2.6[4] t. J = 7Hz, 2.80 [2] t, J = 7 Hz, 3.8[2] t, J = 7Hz. 7.1[41 s, 
7.2[5] s. 

25 Example 126 

2-(3-[4-phenoxybutyl]phenyl)ethanol 

0.44 g 2-(3-[4-phenoxybutenyl]phenylethanol was hydrogenated following the procedure of example 125 
35 to give a colourless o3 0.44 g. 
Yield: 99% of theory 
TLC R,: 0.12 (ether-hexane 1:1) 

NMR (CDCI3, 60MHz): 1.6-1.9[4] m, 2.1[1] s, 2.5-2.8[2] m, 2.73[2] t. J = 7Hz, 3.72[2] t. J = 7Hz. 3.8-4.0[2] m. 
6.8.7.4[9] m. 

40 

Example 127 

1-(3-{2-bromoethyl]phenyl)-5-phenylpentane 



45 




so Following the procedure of example 118 1.4 g (5.3 mmol) of 2-(3-[5-phenylpentyl]phenyl)ethanol gave an 

oily product 1.62 g. 

Yield: 96% of theory 

TLC Rj: 0.62 (ether-hexane 1:1) 

NMR (CDQa, 60MHz): 1.4-1.7[6] m. 2.53[4] t. J = 7Hz. 3.2-3.3[4] m, 6.85-6.96[4] m, 7.06[5] s. 

55 

Exampi 128 

1-(3-[2-bromoethyl]ph nyl)-4-phenoxybutan 



65 



EP 0 341 551 B1 




5 

Following the procedure for example 118 0.44 g (1.6 mmol) 2-(3-[4-phenoxybutyl]phenyl)ethanol gave an 
oily product 0.38 g. 
Yield: 70% of theory 
TLC RF 0.55 (ether-hexane 1:1) 
10 NMR (CDCI3, 60MHz): 1 .6-1 .8[41 m. 2.5-2.8[2) m, 2.9-3.6 [4] m, 3.8-4.0[2] m, 6.7-7.4[9] m. 

Example 129 

2-(3-[5-phenylpentyl]phenyl)ethyltriphenylphosphonium bromide 

15 



20 




0.99 g (3 mmol) 1-(3-[2-bromoethyl]phenyl)-5-phenylpentane was heated with 0.78 g (3 mmol) triphenyl- 
phosphine at 90''C for 2 days in the absence of solvent. The glassy solid was dissolved In dichloromethane 
and chromatographed on 50 g silica gel eluting initially with dichloromethane than with 10% nfiethanol in 
25 dichloromethane. Removal of solvent in vacuo gave a glassy solid 1 .62 g. 
Yield: 91% of theory 

TLC Rfi 0.20 (dichloromethane:methanol 10:1) 

NMR (CDQa, 60MHz): 1.2-1.7[6] m. 2.2-2.6[4] m. 2.7-3.1[2] m. 3.7-4.0[2] m. 6.4-6.7[4] m. 6.5-6.8[5] m, 7.2- 
7.6[15]m. 

30 

Example 130 

2-(3-[4-phenoxybutyl]-phenyl)ethyl triphenylphosphonium bromide 

35 




40 

0.37 g (1 .1 mmol) 1-(3-[2-bromoethyl]phenyl)-4-phenoxybutane and 0.29 g (1.1 mmol) triphenylphosphine 
were refluxed for 6 days in 10 ml ethanol. The solution was concentrated in and chromatographed on 40 g silica 
gel with dichloromethane and then 10% methanol-dichloromethane. The fractions were concentrated in vacuo 
to give a colourless glass 0.50 g. 
45 Yield: 76% of theory 

TLC Rfi 0.22 (dichloromethane:methanol 9:1) 

NMR (CDCI3, 6OMH2): 1.7-1.914] m, 2.5-2.9[4] m, 2.7-3.1(2] m. 3.7^.0[4] m, 6.8.7.4[9] m, 7.5-8.0115] m. 
Example 131 

50 

Ethyl 6-(4-carbethoxybenzyl)-9-(3-[5-phenylpentyl]-phenyl)-non-7(Z)enoate. 



55 
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5 




10 

Following the procedure of example 121 0.81 g (1 .4 mmol) 2-(3-[5-phenylpentyI]phenyl)ethyltrlphenylphos- 
phonlum bromide and 0.42 g (1 .4 mmol) ethyl 7-(4-carbethoxyphenyl)-6-forTnylheptenoate gave an oily product 
which was chromatographed on 40 g silica gel (Woelm 0.040-0.063 mm) with etherhexane (3.17) to give a 
fraction which on concentration In vacuo gave a colourless oil 213 mg. 
15 Yield: 28% of theory 

TLC Rf: 0.28 (etherhexane 1:4) 

NMR (CDQa, 60MHz): 1.33[6] t. J = 7Hz. 1.5-1 .8[1 3] m, 2,17(2] t, J = 7H2, 2.3-2.7[6] m, 2.96[2] d. J = 6Hz, 
3.95(2] q, J = 7H2. 4.23(2] q, J = 7Hz. 5.05(1] d. J = 10Hz. 5.35(1] dt. J = 10Hz, J = 6Hz. 6.6(2] m. 6.8(2] m. 
6.95-7.05(7] m. 7.74(2] d. J = 7Hz. 

20 

Example 132 

6-(4-carboxybenzyl)-9-(3-(5-phenylpentyl]phenyt)-7(Z)nonenolc acid 

25 



30 




CO2H 



35 

The product of example 131 was saponified by dissolving in 2 ml THF and refluxing for 24 h with 2 ml 1M 
sodium hydroxide solution. The solution was acidified with 1 M hydrochlorid acid and extracted twice with ethyl 
acetate. The combined organic phases were washed with saturated sodium chloride solution, dried with mag- 
nesium sulphate then concentrated in vacuo to give a waxy white solid 180 mg. 
40 Recrystallisation from ether-hexane gave a powder m.p. 123-124<'C. 
Yield: 94% of theory 
HPLC Lichrosorb RP-18 (7 \M) column 
MeCNiHaO AcOH 90:10; 0.1 pH 5.6 at 1 ml/min. Ir 5.7 min. 

HRWi (CDQa. 60MHz): 1.4-1.8(13] m. 2.1-2.7(9] m. 3.05(2] d. J = 6Hz. 5.0-5.6(3] m. 6.7(2] s. 6.9(2] s, 7.0-7.3(7] 
45 m. 7.92(2] d, J = 8Hz. 

Example 133 

Ethyl 6-(4-carbethoxybenzyt)-9-(3-[4-phenoxybuty1]phenyl)non-7(Z)enoate 

so 
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5 




5 



CO2C2H5 

to 

Following the procedure of example 121 0.43 g (0.7 mmol) 2-(3-[4-phenoxybutoxy]phenyl)ethyl triphenyl- 
phosphonium bromide and 0.23 g (0.7 mmol) ethyl 7-(4-carbethoxyphenyl)-6-fomfiyl heptanoate gave an oily 
product which was chromatographed on 25 g silica gel (Woelm 0.040-0.063 mm) with ether-hexane 1 :4 to give 
IS a fraction which on concentration in vacuo gave an oil 154 mg. 
Yield: 38% of theory 
TLC Rf: 0.28 (etherhexane 1:4) 

NMR (CDCI3, 6OMH2): 1 .2013] t. J = 7Hz. 1 .35[3] t. J = 7 Hz. 1 .3-1 .6[4] m, 1 .6-1 .9[6] m. 2.20[2] t, J = 7H2, 2.5- 
2.715] m. 3.0[2] d, J = 6Hz, 3.85[2] m. 4.05[2] q. J = 7Hz, 4.25[2] q, J = 7Hz. 5.05[1] m. 5.3511] dt. J = 9Hz. J = 
20 4Hz, 6.82[2] d, J = 8Hz, 6.6-7.0[5] m. 7.06 d, J = 8Hz, 7.0-7.3(2] m, 7.87[2] d. J = 8Hz. 

Example 134 

6-(4-carboxybenzyt)-9-(3-[4-phenoxybutyl]phenyl)non-7(Z)enoic acid 

25 



30 




35 

The product of example 133 was saponified by dissolving in 3 ml tetrahydrofuran and refluxing for 18h with 
3 ml aqueous lithium hydroxide solution (10 mg/ml). The solution was then acidified with 1M hydrochloride acid 
and extracted twice with ethyl acetate. The combined organic phases were washed with saturated sodium 
chloride solution, dried with magnesium sulfate then concentrated In vacuo giving a white solid 80 mg m.p. 93- 
40 95*»C. 

Yield: 58% of theory 

HPLC Lichrosorb RP-18 (7 ^m) column. 

MeCN:H20: AcOH 70:30:0.1, pH 5.6 at 1 ml/min. Ir 12.7 min. 

NMR (CDCI3, 60MHz): 1.25.1.9[12] m. 2.25[2] t. J = 7Hz, 2.3-2.7[5l m. 3.05[2] d. J = 6Hz. 3.85[2] t, J = 6Hz, 
45 5.05[1] m, 5.35[1] dl, J = 9Hz, J = 4Hz. 6.6513] s, 6.80[2] d, J = 8Hz. 6.75-7.0[2] m. 7.07[4] d, J = 8Hz, 7.85[2] 
d, J = 8Hz. 

Example 135 

SO Methyl 4-hydroxybutanoate 



HO^ ^CO CH 

2 3 

55 

8.61 g (0.1 mol) y-butyrolacetone In 100 ml dry methanol was stirred for 1 h with 1.0 g (0,02 mol) sodium 
methoxide, under argon 1.1 g (0.02 mol) ammonium chloride was added and the solvent remov d in vacuo. 
The resulting liquid was dissolved in dichloromethane and washed with saturated sodium chloride solutiuon. 



68 



10 



20 



25 



EP 0 341 551 B1 

The organic phase was dried with magnesium sulphate and concentrated in vacuo to give a colourless oil 1 0.3 

g- 

Yield: 87% of theory 

NMR (CDCI3, 6OMH2): 1.8512] t. J = 7Hz, 2.40[2] t. J = 7Hz. 3.57P] t, J = 7Hz. 3.67[3] s. 4.1[1] s. 

Example 136 

Methyl-4-oxobutanoate 



OHCVX^OgCHa 



To 1 0.3 g (86 nunol) methyl 4-hydroxybutanoate In 1 00 ml dry dichloromethane was added 20 g (93 mmol) 
15 pyridlnlum chlorochromate. After4 h this was filtered through a pad of florisl and concentrated in vacuo. Kugel- 
rohr distillation gave 3.95 colouriess liquid. 
Boiling point: 50X 0.5 mbar 
Yield: 39% of theory 

NMR (CDCI3. 60MHz): 2.4[2] m. 2.6[21 m. 3.65 [3] s. 9.7211] s. 



Example 137 

Methyl 4-trimethylsllyloxy-but-3enoate 



Following the procedure of example 57 1 .9 g (17 mmol) methyl 4-oxobutenoate gave an oily residue which 
30 was purified by Kugelrohr distillation as a colourless liquid 1.8 g. 
Boiling point: 40''C 0.5 mbar 
Yield: 56% of theory 

NMR (CDQa. 60MHz): 0.18[9] s, 2.8-3.2|2] m. 3.63[3] s. 4.64[1] m, 6.35[1] m. 
35 Example 138 

Methyl 3-(4-carbomethoxyphenylthio)-4-oxobutanoate 



^ 0HCVy''^^02CH3 



45 CO2CH3 

A solution of 2.0 g (1 0 mmol) 4-methoxycarbonylphenylsulphenic acid chloride in 25 ml carbon tetrachloride 
was slowly added to a solution of 0.94 g (5 mmol) methyl 4-trimethylsilyloxybutene in 20 mi dichloromethane 
50 at -20*'C. After 1 h 2 ml methanol was added and the solvent removed at reduced pressure to give a semi-solid. 
This was triturated with ether filtered and concentrated In vacuo to give an oily residue which was 
chromatographed on 50 g silica gel with ethylacetate-hexane 1:4 to give a pale yellow oil 0.30 g. 
Yield: 21% of theory 

NMR (CDCI3. 60MHz): 2.83t2] m, 3.71[3] s, 3.75[1] m, 3.90[3] s. 7.4812] d. J = 9Hz, 7.94[21 d. J = 9Hz, 9.62(1] 
55 d, J = 1.5 Hz. 
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Example 139 



3-(4-Fluorophenoxy)propyl bromide 




r 



A mixture of 1 1.2 g (0.1 mo!) of 4-fIuorophenol, 16.5 g (0.12 mol) of puiverized potassium carbonate, 20.2 
g (0.1 mol) of 1,3-dibromopropane and 100 ml of anhydrous dimethoxyethane was refluxed under nitrogen for 
6 h and then cooled. The mixture was diluted with methylene chloride and washed with water. The resultant 
organic product solution was dried over Na2S04 and evaporated In vacuo . The residue was chiomatographed 
on silica gel using cydohexane elutlon to give pure product. 
Yield: 29% of theory 

NMR (CDCI3, 60MHz): 2.2912] q, J = 8Hz. 3.59[2] t, J = 8Hz, 4.06[2] t J = 8Hz. 6.8-7.014] m. 
Example 140 

2-{3-[3-(4-Fluorophenoxy)propoxy]phenyl}ethanol 



By following the procedure of example 9 and using 3-(4-fIuorophenoxy)propyl bromide rather than 4-phe- 
noxybutyl bromide and 2-(3-hydroxyphenyl)ethanol rather than 2-(4-hydroxyphenyl)ethanol, the title compound 
was prepared. 
Yield: 95% of theory 

NMR (CDCI3, 250 MHz): 1 .44[1] d. J = 8Hz, OH. 2.24[2]q. J = 8Hz, 2.83[2] t, J = 8Hz, 3.8512] q. J = 8Hz, 4.1 1[2] 
t J = 8Hz, 4.1 5[2] t, J = 8Hz. 6.75-7.25[8] m. 

Example 141 

2-{3-[3-(4-RuorDphenoxy)propoxy]phenyt}-ethyl bromide 



By following th e procedure of example 8 and using the product of example 1 40 as starting material the title 
bromide was prepared. 
Yield: 74% of theory 

NMR {CDCI3. 300MHz): 2.25[2] q. J = 8Hz, 3.13(2] t. J = 8Hz, 3.55[2] t, J = 8Hz. 4.12[2] t, J = 8Hz, 4.16[2] t. J 
= 8Hz, 6.75-7.28[8]m. 

Example 142 

2-{3-[3-(4-Ruorophenoxy)propoxy]ph nyl}-ethyl triphenylphosphonlum bromide 
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5 




A solution of 20 mmol of bromide (example 141) and 30 mmol of triphenyl phosphine in 60 ml of ethanol 
10 was refluxed 20 h under nitrogen and then cooled and evaporated |n vacuo . The residue was chromatographed 
on silica gel using first CHCI3 to elute starting material residues and then 5% CH3OH In CHCI3 to elute the pro- 
duct. Evaporation of pure fractions yielded the title compound as a viscous oil. 
Yield: 50% of theory 

NMR (CDCI3, 300MHz): 2.15-2.27(2] m. 2.95-3.1[2] m, 4.04^.24[6] m, 6.7-7.15[8] m, 7.65-7.0[15] m. 

15 

Example 143 

6-(4-Methoxycarbonylbenzyl)-9-(3-[3-(4-fluorophenoxy)propoxy]benzyl}-7(Z)-nonenoic acid methyl ester 

20 



25 



30 




F 



35 

1 .24 g (2 mmol) of the product of example 142 was dissolved In 25 ml of anhydrous tetrahydrofuran under 
argon and then 140 mg (4 mmol) of sodium hydride (80% in mineral oil) was added. The resultant mixture was 
refluxed under argon for 30 min. and then cooled to 0°C. Then a solution of 450 mg (1 .5 mmol) of 6-fomiyl-7- 
(4-methoxycarbonylphenyl)heptanoicacid methyl ester in 1.5 ml anhydrous tetrahydrofuran was added quickly 
40 dropwise. The resultant mixture was stinred 15 min. at O^C and then 15 min. at room temperature and then 1 
h at reflux. The product was isolated as in example 67 to give 0.35 g of pure product 
Yield: 41% of theory 

NMR (CDCI3, 300MHz): 1.2-1,7[6] m, 2.2-2.3[4] m, 2.5-2.6[1] m. 2.65-2.8[2] m, 3.0[1] dd. J = 14.8Hz. 3.13(11 
dd. J = 14.8Hz. 3.65(3] s. 3.9 (3] s. 4.07-4.17(4] m. 5.21 (1] t. J = 10Hz, 5.51(1] dt, J = 10.7Hz, 6.45-7.23(10] 
45 m, 7.93(2] d, J = 8Hz. 

Example 144 

6-(4-Carboxybenzyl)-9-{3-(3(4-fl uorophenoxy)-propoxy]benzyl}-7-(Z)-nonenoic acid 

50 



55 
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5 



10 




F 



IS 

Using the ester product of example 143 and the procedure of example 68 the title compound was prepared. 
Yield: 85% of theory 

NMR (CDCI3. 300MHz): 1.2-1.7[6] m, 2.23[2] q. J = 8Hz, 2.33[2] t, J = 8Hz. 2.5-2.8[3] m. 3.03[1] dd. J = 14.8Hz. 
3.14[1] dd. J = 14Hz, 4.04-4.15[4] m. 5.22[1] t, J = 10Hz, 5.64[1] dt, J = 10.7Hz, 6.5.7.3[10] m, 7.97[2] d. J = 
20 8Hz. 

Example 145 

Animals-Male Dunkin Hartley 350-400 g (Interfauna). 

25 

1. Preparation 

A guinea-pig was killed by a blow to the head and the trachea placed in Tyrodes solution plus indomethacin 
(3 X 10-^M). The trachea was cut open longitudinally opposite the trachealis muscle and alternating transverse 
30 cuts made across three quarters of the tissue width. The preparation was opened out as a zig-zag-chain and 
suspended in a 10 ml tissue-bath containing Tyrodes solution with Indomethacin (3 x 10-^M) at 37''C gassed 
with 5% CO2 in oxygen. Tissue movement was monitored with a Hugo Sachs isotonic transducer with a load 
of 250-500 mg. 

35 2. Experimental Procedure 

Upon equilibration maximal response was detennined using 10^ and 3 x lO^M histamine. The histamine 
was washed out and Tyrodes exchanged for Tyrodes plus indomethacin. L-serine borate (45mM) and L-cys- 
teine (10mM). When the tissues and re-equilibrated one of each set of four preparations was treated with a 
40 series of 1 0^1 volumes of the vehicle control EtOH. The other three were each treated with cumulative additions 
of the test drug to give a tissue-bath concentration fix)m 10-^^ - 10-*M. Fifteen minutes after the final addition 
of test drug or EtOH a cumulative concentration response curve for LTD4 (10-^^ - 10^M) was applied. When 
maximal LTD4-concentratk)n was reached the tissues were discarded. 

45 3. Materials 

Indomethacin, LTD4 (Leukotrien D4), boric acid, L-cysteine and L-serine. 

Tyrodes solution consisted of the following ANALAR grade substances (mM) dissolved in distilled water 
- Naa 137. MgQa 2.1. KCI 2.7. NaH2D04 0.5, CaCIs 2.4, NaHCOa 1 1.9. D-glucose 9.2. 

so 

Results 

Contractions were normalised to the histamine-induced maximum for each preparation. The responses to 
analogue, LTO4 and LTD4 plus analogue were then expressed as a percentage of the maximum LTD4 response 
55 in th appropriate control praparation. EC50 (that cone ntration r quired to induce a 50% maximal LTD4 res- 
ponse) values for 'tesf and control tissues wer calculated using a least squares linear regression program. 
These values were used to calculate a pKs to qualify the degree of antagonism where appropriate. 
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Claim f r tii foil wing Contracting States : AT, BE, CH, DE, FR, GB, GR, IT, LI, NL, SE 

1 . Allcenoic acid derivatives of the generai formula 



in wtiich 

X and Y are identical or different and represent suifur, sulfoxide, sulfone, an allcytene chain, -SCHj-. or oxygen 
or a direct bond, 

W represents -CH=CH- or -CH2-CH2- 
o represents a number 1 to 5 

A and 8 are identical or different and represent carboxyl, carboxymethylene, tetrazolyl or tetrazolylmethylene, 
or -CO2R9 or -CHaCOaR* or -CONRioR" or nitriie 
n represents a number 1 to 10, 
m represents a number 0 to 7. 

T and Z are identical or different and represent oxygen or a direct bond and 

R2 R3, R8 are Identical or different and represent hydrogen, alkyi, alkoxy, halogen, trifluoromethyl, trif- 
luoromethoxy, cyano or nitro 

R9 is lower alkyi and R^^ and R^^ are hydrogen, lower afkyi, aikylsulfonyl or arylsuifonyl or together are an 

alkytene chain to fonm a ring 

and their salts have been prepared. 

2. Alkenolc acid derivatives according to daim 1, wherein 

X and Y are Identical or different and represent sulfur, sulfoxide, sulfone, a methylene group, -SCHr* oxygen, 

an ethylene group or a direct bond, 

W represents -CH=CH- or -CH2CH2- 

o represents a number 1 to 4, 

n represents a number 1 to 7, 

m represents a number 0 to 5, 

T and Z are identical or different represent oxygen or a direct bond and 

R^ R^ Rs are identical or different and represent hydrogen, lower alkyi, lower alkoxy, fluorine, chlorine or trif- 
luoromethyl 
and their salts. 

3. Alkenolc ackl derivatives according to claims 1 and 2, wherein 
X represents sulfur, sulfone or a methylene group, 

Y represents suifur, a methylene group, -SCHr or a direct bond, 

W represents -CH=CH-, 

R^ and R^ represent H, 

R2 represents H or F, 

o represents a number 1 , 2, 3 or 4, 

n represents a number 2, 3, 4, 5 or 6, 

m represents a number 0, 1 or 2, 

T represents oxygen or a dir ct bond 

Zrepres nts oxygen or a direct bond 

A represents carboxyl or ester thereof, 

B represents para carboxyl or ester thereof, and their salts. 

4. Alk noic acid derivatives according to claims 1 to 3 for therap utic treatment 
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5. Process for the preparation of alkenoic acid derivatives of the formula 



r3 



r2 




IS in which 

X and Y are identical or different and represent sulfur, sulfoxide, sulfone, an alkylene chain, -SCHr, oxygen 
or a direct bond, 

W represents -CH=CH- or -CHrCH2- 
o represents a number 1 to 5 
20 A and B are identical or different and represent carboxyl, carboxymethylene, tetrazdyl or tetrazolylmethylene, 
or -CO2R® or -CH2CO2R® or -CONRi^Rii or nitrile wherein R« is lower alkyi and 

R^^ and Ri^ are hydrogen, lower alkyi, alkylsulfonyl or arylsulfonyl or together are an alkylene chain to form a 
ring, 

n represents a number 1 to 10, 
25 m represents a number 0 to 7, 

T and Z are identical or different and represent oxygen or a direct bond and 

R^ R3, R^ are identical or different and represent hydrogen, alkyl, alkoxy, halogen, trifluoromethyl, trif- 
luoromethoxy, cyano or nitro 
and their salts, characterized in that 
30 aldehydes of the general formula (II) 



(II) 



in which 

X, Y, o and R^ have the above mentioned meaning and 

A and B are identical or different and represent CO2R3 or CH2CO2R* or CONR^Wi or nitrile wherein R» rep- 
45 resents lower alkyi and R^^ and represent lower alkyl, a methylene chain or H. 
are reacted with phosphorus compounds of the general fomnula (III) 

R1-CH2-U (III) 

in which 
50 R^ is 
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in which 

T, Z, and m have the above mentioned meaning and 
U represents a group of the formula 



10 



r6 

I 

o 



or 



OR*' 
I 

-P-OR^ 
II 
O 



where 

and R^ are identical or different and denote alky! or phenyl and 
V denotes a halide anion or a tosylate anion in inert solvents in the presence of bases, whereby the esters are 
15 then hydrolysed or partially hydrolysed. 

6. Process according to daim 5. characterised in that It Is carried out in the temperature range from -80*'C 
to +70°C. 

7. Phosphorous compounds of the fonmula 




wherein 

R2 and R^ are identical or different and represent hydrogen, alkyi, alkoxy, halogen, trifluoromethyl, trif- 
luoromethyl, cyano or nitro, 
30 U represents a group of the formula 



35 



•P(R^)3V 



•P-R' 

II 
0 



or 



-P-OR'^ 

II 
O 



where 

40 R^ and R^ are identical or different and denote alkyI or phenyl and 
V denotes a halide anion or tosylate anion. 

T and Z are identical or different and represent oxygen or a direct bond, 
m represents a number 0 to 7 and 
n represents a number 1 to 10. 
45 8. Medicaments containing alkenoic add derivatives according to dalms 1 to 3. 

9. Medicaments according to daim 8, characterised in that it contains about 0.5 to 98% by weight of the 
alkenoic acid derivatives. 

10. Use of alkenoic acid derivatives according to daims 1 to 3 for the preparation of medicaments. 

11. Use according to daims 9 and 10, for the preparation of medicaments for the treatment of deseases 
50 of the circulatory system and of the respiratory system. 

Claims for the following Contracting State : ES 

1 . Process for the preparation of alkenoic acid derivatives of the formula 
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in which 

X and Y are identical or different and represent sulfur, sulfoxide, sulfone, an alkylene chain, -SCH2-, oxygen 
15 or a direct bond, 

W represents -CH=CH- or -CH2-CH2- 
o represents a number 1 to 5 

A and B are identical or different and represent carboxyi, carboxymethylene, tetrazolyl or tetrazolylnrtethylene, 
or -C02R^ or -CH2CO2R® or -CONR^^^R^^ or nitrile wherein R» is lower alky! and 
20 RIO and R^^ are hydrogen, lower alkyi, alkylsulfonyl or arylsulfonyt or together are an alkylene chain to fonm a 
ring, 

n represents a number 1 to 10, 
m represents a number 0 to 7, 

T and Z are identical or different and represent oxygen or a direct bond and 
25 R^ R^ R^ are identical or different and represent hydrogen, alkyI, alkoxy, halogen, trifluoromethyl, trif- 
luoromethoxy, cyano or nitro 
and their salts, characterized in that 
aldehydes of the general fomfiula (II) 

30 

O 
II 



35 




(II) 



B 



40 in which 

X, Y, o and R® have the above mentioned meaning and 

A and B are identical or different and represent C02R^ or CH2C02R^ or CONR^orh or nitrile wherein R» rep- 
resents lower alkyI and R^^ and R^^ represent lower alkyI, a methylene chain or H, 
are reacted with phosphorus compounds of the general formula (III) 
45 Ri-CHrU (III) 

in which 
Ri is 



fiO . 



55 



in which 

R2, T, n, Z, R^ and m have th abov mentioned meaning and 
U represents a qroup of the fomfiula 
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II 
O 



or 



OR^ 
I 

-P-OR^ 
11 
O 



where 

and R^ are identical or different and denote alkyi or phenyl and 
10 V denotes a halide anion or a tosylate anion in inert solvents in the presence of bases, whereby the esters are 
then hydrolysed or partially hydrolysed. 

2. Process according to claim 1 , characterised In that it is canried out in the temperature range from -BOX 
to +70° C. 

3. Process according to claim 1 characterized in that it is carried out in the presence of bases as a one-pot 
IS process. 

4. Process according to daim 1 characterized in that alkali metal alcoholates or organolithium compounds 
are used as bases. 



20 Revendicatlons 

Revendlcations pour le Etats contractants suivants : AT, BE, CH, DE, FR, GB, GR, IT, LI, NL, 
SE 

25 1 . D6riv6s d'acides alcSnoTques de fonfnule g^n^rale 




dans laquelle 

40 X et Y sont Identiques ou diff6rents et ils reprdsentent chacun un atome de soufire, un groupe sulfoxyde, sulfone, 
une chaTne alkyl^ne, -SCH2-, ou de I'oxyg^ne ou une liaison directe, 
W repr6sente -CH=CH- ou -CH2-CH2-, 
o repr^ente un nombre valant 1^5, 

A et B sont identiques ou diff^rents et repr^sentent chacun un groupe carboxyte, carboxym6thyldne, t^trazolyle 
45 ou t^trazolylm^thyl^ne, ou -CO2R® ou -CH3C02R^ ou -CONRi<>R^i ou un groupe nitrile, 
n represents un nombre valant 1^10, 
m reprise nte un nombre valant 0^7, 

T et Z sont identiques ou diff^rents et repr^sentent chacun un atome d'oxyg^ne ou une liaison directe. et 
R2, R3 et R^ sont identiques ou diff^rents et repr6sentent chacun un atome d'hydrogdne, un groupe alkyle, 
so alcoxy, halog6no, trifluoromethyle, trffluorom^thoxy, cyano ou nitro, 

RQ repr6sente un groupe alkyle Inf6rieur et Ri® et R^^ repr6sentent chacun un atome d'hydrog^ne, un groupe 
alkyle inf^rieur, alkylsulfonyle ou arylsutfonyle. ou bien ils fonment ensemble une chaTne alkyldne pour former 
un noyau, 
t leurs sels. 

55 2. D6riv6s d'acides alc^noTques selon la r v ndication 1, dans lesquels 

X et Y sont identiques ou drff^rents t represent nt chacun un atom de soufire, un groupe sulfoxyde, sutfon , 
methylene, -SCH2-, un atome d'oxyg^ne. un groupe ethylene, ou une liaison directe, 
W repr6sente -CH=CH- ou -CH2-CH2-, 
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o repr^ente un nombre valant 1^4, 
n repr^sente un nombre valant 1^7, 
m represents un nombre valant 0^5, 

T et Z sont identiques ou diff^rents t ils repr6sentent chacun un atome d'oxyg^ne ou une liaison directe, 
5 et 

R2, R3, R8 sont identiques ou diff^rents et ils repr6sentent chacun un atome d'hydrog^ne, un groupe alkyle Inf6- 
rieur, alcoxy inf^rieur, un atome de fluor ou de chlore ou un groupe trifluorom^thyle, 
et leurs sels. 

3. D6rlv6s d'acldes alc^noiques selon les revendications 1 et 2, dans lesquels 
10 X reprdsente un atome de soufire ou un groupe sulfone ou methylene, 

Y repr^sente un atome de soufire, un groupe mdthyldne, -SCH2 ou une liaison directe, 

W repr6sente -CH=CH-, 

et R« repr6sentent chacun H 

R2 repr^sente H ou F, 
15 o repr^ente un nombre valant 1 , 2, 3 ou 4, 

n repr^sente un nombre valant 2, 3, 4, 5 ou 6, 

m repr^sente un nombre valant 0, 1 ou 2, 

T repr^sente un atome d*oxygdne ou une liaison directe, 

Z repr^sente un atome d'oxygdne ou une liaison directe, 
20 A repr^sente un groupe carboxyle ou son ester, 

B repr^sente un groupe para-carboxyle ou son ester, et leurs sels. 

4. Derives d'acides alc^noTques selon les revendications 1 d 3, pour un traitement th^rapeutique. 

5. Proc^dd pour preparer des d^rivds d'acides alc^noTques de formule 



30 




dans laquelle 

X et Y sont identiques ou diff^rents et repr^sentent chacun un atome de soufire, un groupe sulfoxyde, sulfone, 
une chaTne alkylSne, -SCH2', un atome d'oxygdne, ou une liaison directe. 
40 W repr6sente -CH=CH- ou -CH2-CH2-, 
0 repr^sente un nombre valant 1^5. 

A et B sont identiques ou diff^rents et ils repr^sentent chacun un groupe carboxyle, carboxym^thyl^ne, tetra- 
zolyle ou t^trazolyl methylene, ou -COaR^ ou -CH2CO2R® ou -CONR^^R^^ ou un groupe nitrile, formules dans 
lesquelles, R^ repr6sente un groupe alkyle inf^rieur et 
45 R}^ et R11 repr^sentent chacun un atome d'hydrog^ne, un groupe alkyle inf^rieur, alkytsulfonyle ou arylsulfo- 
nyle, ou bien ils constituent ensemble une chaTne alkyl^ne pour former un noyau, 
n repr^ente un nombre valant 1^10, 
m reprise nte n nombre valant 1^7, 

T et Z sont identiques ou diff^rents et repr6sentent chacun un atome d'oxyg^ne ou une liaison directe, et 
so R2 R3 et R8 sont identiques ou diff^rents et repr6sentent chacun un atome d'hydrogdne, un groupe alkyle, 
alcoxy, halog^no, trifluorom6thyte, trifluorom6thoxy, cyano ou nitro, 
et leurs sels. 

procMd caract6ris6 en ce que Ton fait r6agir des aldehydes de formule g^n^rale (II) 
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10 



20 



25 



30 



35 



B 



(12) 



dans laquelle 

X, Y. o et Rfi ont le sens pr6cit6, et 

A el B sont identlques ou diff6rents et repr6sentent chacun C02R^ ou CH2C02R^ ou CONR^^R^^ ou un groupe 
nitrile, le symbole R^ repr^sentant un groupe alkyle Inf^rieur et R^^ et R^^ repr^sentant chacun un groupe alkyle 
15 inf^rieur, una chatne m^thyl^ne ou H, 

avec des composes du phosphore de fonmute g^n^rale (III) 

R1-CH2-U (III) 



dans laquelle 
R^ repr^sente 



r2 

ou 

R2, T, n, Z, R3 et m ont le sens pr6cit6, et 
U reprtoente un groupe de formule 



p3 

£Xt.<ch,,„.zX5-'"='-- 



OR^ 

e I I 

■P(R^)-,V , -P-r" ou -P-OR^ 



ou 

R^ et R7 sont Identiques ou diff^rents et repr^entent chacun un groupe alkyle ou un noyau ph^nyle, et 
40 V repr6sente un anion halog^nure ou un anion tosylate dans des solvents incites en presence de bases, puis 
Ton hydrolyse ou on hydrolyse partiellement les esters. 

6. Proc6d6 selon la revendlcation 5, caract6ris6 en ce que Ton le met en oeuvre dans la gamme des tenrv 
p^ratures comprises entre -80°C et +70®C. 

7. Composes du phosphore r^pondant k la formule 



45 



2 T-(CH2)„-Z>^ 
r2 



dans laquelle 

R2 et R3 sont identlqu s ou diff^rents et repr6sentent chacun un atome d'hydrog^ne, un groupe alkyle, alcoxy, 
55 halog6no, trlfluorom^thyte, trlfluorom6thoxy, cyano ou nitro, 
U represent un groupe de fonmules 
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II 
O 



ou 



OR'' 

1 , 

-P-OR^ 

II 
0 



dans iesquelles 

et sont identiques ou diff^rents et repr^sentent chacun un groupe aikyle ou un noyau ph^nyle, et 
fo V repr6sente un anion halog^nure ou un anion tosylate, 

T et Z sont identiques ou diff^rents et lis repr6sentent chacun un atome d'oxyg^ne ou una liaison directe, 
m repr^sente un nombre valant 0^7, 
n repr^sente un nombre valant 1^10. 

8. Medicaments contenant des d6riv6s d'acides alc^noTques selon les revendications 1^3. 
15 9. Medicaments selon la revendicatlon 8, caracteris^s en ce qu'ils contiennent environ 0,5 d 98 % en poids 
des derives d'acides alc6noTques. 

1 0. Utilisation des derives d'acides alc^noTques selon les revendications 1^3 pour la preparation de medi- 
caments. 

1 1 . Utilisation selon les revendications 9 et 10, pour la preparation de medicaments pour le traitement de 
20 maladies de Tappareil circulatoire et de Tappareil respiratoire. 

Revendications pour I'Etat contractant suivant : ES 



1 . Procede pour la preparation de derives d'acides alcenoTques de formule 

25 




B 



dans laquelle 

X et Y sont Identiques ou dlfferents et representent chacun un atome de soufire, un groupe sulfoxyde, sulfone, 
une chatne alkytene, -SCH2-, un atome d'oxygdne, ou une liaison directe, 
W represente -CH=CH- ou -CH2-CH2-. 
40 o represente un nombre valant 1 d 5, 

A et B sont identiques ou dlfferents et ils representent chacun un groupe carboxyle, carboxymethyiene, tetra- 
zolyle ou tetrazolyl methylene, ou -CO2R® ou -CH2CO2R® ou -CONR^o R^^ ou un groupe nitrile, formules dans 
Iesquelles, R^ represente un groupe aikyle inferieuret 

RIO et R11 representent chacun un atome d'hydrogene, un groupe aikyle interieur, alkylsulfbnyle ou arylsulfo- 
45 nyle, ou blen ils constituent ensemble une chatne alkyiene pour former un noyau, 
n represente un nombre valant 1^10, 
m represente n nombre valant 1^7, 

T et Z sont identiques ou dlfferents et representent chacun un atome d'oxygene ou une liaison directe, et 
R2 R3 et R8 sont identiques ou differents et representent chacun un atome d'hydrogene, un groupe aikyle, 
50 alcoxy, halogeno, trifluoromethyle, trifluoromethoxy. cyano ou nitro, 

et leurs seis, 

precede caracterise en ce que Ton fait reagir des aldehydes de fonmule generate (II) 
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H^^\-OC-(CH2)q-A 



(II) 



B 



10 dans laquelle 

X, Y, o et ont le sens pr6cit6. et 

A et B sont identiques ou dlff6renls et repr6sentent chacun COJti^ ou CH2C02R^ ou CONR^<> R^^ ou un groupe 
nitrile, le symbole R^ repr^sentant un groupe alkyle inf^rieur et R^^ et R^^ repr^entant chacun un groupe alkyle 
inf^rieur, une chaTne m^thyldne ou H. 
15 avec des composes du phosphore de formule g^n^rale (III) 

RI-CH2-U (III) 

dans laquelle 
Ri repr^sente 




ou 

R2, T, n, 2, R3 et m ont le sens pr6cit6, et 
30 U repr6sente un groupe de fonnule 



35 



-P(R*')3> 



II 
O 



ou 



OB** 

II 
O 



40 OU 

R® et R7 sont identiques ou diff^rents et repr^sentent chacun un groupe alkyle ou un noyau ph^nyle, et 

V repr^sente un anion halog^nure ou un anion tosylate dans des solvants inertes en presence de bases, puis 

Ton hydrolyse ou Ton hydrolyse partieilement les esters. 

2. Proc§d§ selon la revendlcation 1, caract^ris^ en ce qu'il est mis en oeuvre dans la gamme des temp^ 
45 ratures allant de -^O^C d +70^C. 

3. Proc^d^ selon la revendlcation 1, caract6ris6 en ce qu'O est effectu^ en presence de bases sous fonme 
d'un proc^d^ appllqu^ dans un seul et meme r^iplent. 

4. Proc^6 selon la revendlcation 1, caract^ris^ en ce que Ton utilise comme bases des alcoolates de 
ni^taux alcallns ou des composes d'organolithlum. 

50 

Patentanspruche 

Patentanspruch fur f Igende V rtragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, NL, S£ 

55 

1. Alkensauredeiivate derallgem Inen Formel (I) 
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10 




worin bedeuten: 

Xund Y, identisch oder verschieden, Schwefel, Suffoxid, Sulfon, eine Alkylenkette.-SCHr Oder Sauerstoff Oder 
15 eine drrekte Bindung, 

W -CH=CH- Oder -CHrCHr . 
o eine Zahl von 1 bis 5, 

A und B, Identisch Oder verschieden, Carboxyi, Carboxymethylen, Tetrazoiyi Oder Tetrazdylmethylen oder - 
COzRs Oder -CH2CO2R8 oder -CONR^ORii oder Nitrll, 
20 n eine Zahl von 1 bis 10, 
m eine Zahl von 0 bis 7, 

T und Z, identisch oder verschieden, Sauerstoff oder eine direkte Bindung, und 

R2, R3, R8, identisch oder verschieden, Wasserstoff, AlkyI, Alkoxy, Halogen, Trifluoromethyl, Trifluoromethoxy, 
Cyano oder Nitro, 

25 R^ Niedrigalkyi und R^o und R^^ Wasserstoff, NiedrigalkyI, Alkylsulfbnyl oder Arylsulfonyl, Oder sie bilden 
zusammen eine Alkylenkette zur Bildung eines RInges; 
und deren Saize wurden hergestellt. 

2. Alkensaurederivat nach Anspruch 1, dadurch gekennzeichnet , dass 

X und Y kientisch Oder verschieden sind und Schwefel, Sulfoxid, Sulfon, eine Methylengruppe, -SCHr* Sauer- 
30 stoff, eine Ethytengruppe oder eine direkte Bindung sind, dass 

W -CH=CH- Oder -CH2CH2- bedeutet. dass 

o eine Zahl von 1 bis 4 ist, dass 

n eine Zahl von 1 bis 7 1st dass 

m eine Zahl von 0 bis 5 ist, dass 
35 T und Z identisch oder verschieden sind und Sauerstoff oder eine direkte Bindung darstellen, und dass 

R2 R3, R8 identisch oder verschieden sind und Wasserstoff, NiedrigalkyI, NIedrigalkoxy, Fluor, ChloroderTri- 

fluoromethyl sind, 

deren Saize. 

3. Alkensaurederivate nach Anspruch 1 und 2, dadurch gekennzeichnet , dass 
40 X Schwefiel, Sulfon oder eine Methylengruppe bedeutet, dass 

Y Schwefel, eine Methylengruppe, -SCH2- oder eine direkte Bindung bedeutet, dass 

W-CH=CH- ist, dass 

Rs und R3 H bedeuten, dass 

R2 H Oder F ist, dass 
45 o eine Zahl von 1 , 2, 3 oder 4 ist, dass 

n eine Zahl von 2, 3, 4, 5 oder 6 ist, dass 

m eine Zahl von 0, 1 oder 2 ist, dass 

T Sauerstoff Oder eine direkte Bindung bedeutet, dass 

Z Sauerstoff oder eine direkte Bindung bedeutet, dass 
50 A Carboxyi oder elnen Ester davon bedeutet, dass 

B ParacartMDxyl oder einen Ester davon bedeutet, und deren Saize. 

4. Alkensaurederivate nach den Anspmchen 1 bis 3 fur die therapeutische Behandlung. 

5. Verfahren zur Herstellung von Alkensaurederivaten der Formel 
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worin bedeuten: 

X und Y identisch Oder verschieden, Schwefel, Sulfoxid, Sulfon, eine AIkylenketterSCH2- Oder Sauerstoff Oder 
15 eine direkte Bindung, 

W -CH=CH- Oder -CHj-CHr . 
o eine Zahl von 1 bis 5, 

A und B Identisch oder verschieden, Carboxyl, Carboxymethylen, Tetrazolyl Oder Tetrazolytmethylen oder - 
CO2R9 Oder -CH2CO2R® Oder oderNitril, RSNiedrigalkyI und Rio und R11 Wasserstoff. Niedrigalkyl. 
20 Alkylsulfonyl oder Arylsulfonyl sind. oder zusamnien eine Alkylenkette zur BHdung eines Ringes bilden 
n eine Zahl von 1 bis 10, 
m eine Zahl von 0 bis 7, 

T und Z Identisch oder verschieden, Sauerstoff oder eine direkte BIndung, und 

R2, R3 R8 identisch oder verschieden, Wasserstoff, Alkyl, Aikoxy, Halogen, Trifiuoromethyl, Trifluoromethoxy, 
25 Cyano oder Nrtro, 
und deren Saize, 

dadurch gekennzeichnet. dass Aldehyde der allgemelnen Fomiel (II) 



0 
II 



35 




(II) 



B 



worin 

40 X, Y, o und R8 die oben ewahnten Bedeutungen aufweisen und worin 

A und B identisch oder verschieden sind und CO2R® oder CH2C02R^ oder CONR^OR^i oder Nitril bedeuten, 
worin R9 Niedrigalkyl 1st und worin R^^ und R^^ Niedrigalkyl, eine Methylenkette oder H bedeuten, 
mit Phosphorverbindungen der allgemelnen Fonnel (111) zur Reaktion gebracht werden 

RI-CH2-U (III) 

45 worin W 
ist 

55 worin 

R2, T, n, Z, R^ und m die oben rwahnten Bedeutungen aufweisen und worin 
U ine Gmppe der Fomiel 
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^6 I 7 I 7 

-P(r'')^V, -P-r' Oder -P-Or' 



bedeutet, 

worin und identisch oder verschieden sind und Alkyl Oder Phenyl bedeuten und worin V ein Halogeni- 
10 danion oder ein Tosylatanion bedeutet, 

in inerten LosungsmHteln in der Gegenwart von Basen, wobei die Ester dann hydrolysiert oder teilweise hydro> 
lysiert werden. 

6. Verfahren nach Anspruch 5, dadurch gekennzelchnet, dass es in einem Temperaturbereich von -80 
bis +70°C durchgefuhrt wird. 
IS 7. Phospliorverbindungen der Fonmel (Illb) 

r3 



r2 



worin 

25 R2 und R3 identisch oder verschieden sind und Wasserstoff, All<yl. Alkoxy, Halogen, Trifluoromethyi, Trifluor- 
omethoxy, Cyano oder Nitro bedeuten, worin 
U eine Gmppe der Fomnel ist 



I 7 • 7 

P(R )_V, -P-R Oder -P-OR 

3 n •• 



* .6 



wonn 

R^ und identisch oder verschieden sind und Alkyl oder Phenyl bedeuten und worin 
V etn 1-lalogenidanlon oder ein Tosylatanion bedeutet, worin 

T und Z identisch oder verschieden sind und Sauerstoff oder eine direkte Bindung darstellen, worin 
40 m eine Zahl von 0 bis 7 bedeutet und worin n eine Zahl von 1 bis 10 bedeutet. 

8. Medikamente, umfassend Alkensaurederivate nach den Anspruchen 1 bis 3. 

9. Medikamente nach Anspruch 8, dadurch gekennzelchnet , dass sie etwa 0,5 bis 98 Gew.% der Alken- 
saurederivate enthalten. 

10. Verwendung von AlkensSurederivaten nach den Anspruchen 1 bis 3 zur Herstellung von Medikamen- 

45 ten. 

11. Verwendung nach den Anspruchen 9 und 10 zur Herstellung von Medikamenten fur die Behandlung 
von Krankheiten des Kreislaufsystems und des Atmungssystems. 

PatentansprQche fur folgenden Vertragsstaat : ES 

so 

1. Verfehren zur Heistellung von Alkensaurederivaten der Formel 
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worin bedeuten: 

X und Y Identisch oder verschieden, Schwefel, Sulfoxid, Sulfon, eine Alkylenkette.-SCHz- oder Sauerstoff Oder 
15 eine direkte Bindung, 

W -CH=CH- Oder -CHa-CHr . 
o eine Zahl von 1 bis 5, 

A und B Identisch oder verschieden, Carboxyl, Carboxymethylen, Tetrazolyl oder Tetrazolylmethylen oder - 
CO2R8 Oder -CHaCOjR^ oder -CONR^ oder Nitril. NIedrigalkyI und 
20 und R11 Wasserstoff, NIedrigalkyI, Alkylsulfonyt oder Arytsulfonyl, oder zusammen eine Alkylenkette zur 
Bildung eines Ringes bilden; 
n eine Zahl von 1 bis 10, 
m eine Zahl von 0 bis 7, 

T und Z Identisch oder verschieden, Sauerstoff oder eine direkte Bindung, und 
25 R2, R3 Rfl identisch oder verschieden, Wasserstoff, AlkyI, Alkoxy, Halogen, Trifluoromethyl, Trlfluoromethoxy, 
Cyano oder Nrtro, 
und deren Salze. 

dadurch gekennzeichnet, dass Aldehyde der allgemeinen Formel (II) 

30 o 

II 



35 




worin 

40 X, Y, O und Rs die oben ewahnten Bedeutungen aufweisen und worin A und B identisch oder verschieden sind 
und COzR^ Oder CHzCOaR^ oder CONR10R" oder Nitril bedeuten, worin R« NIedrigalkyI 1st und worin R^o und 
R^^ NIedrigalkyI, eine Methylenkette oder H bedeuten, 

mit Phosphorvert)indungen der allgemeinen Fonnel (III) zur Reaktlon gebrcht werden 

Ri-CHrU (III) 

45 worin Ri 



i?C^T- ( CH2 ) „- Z''^^^ 

tel. 

55 worin R^, T, n, Z, und m di oben erwahnten Bedeutungen aufweisen und worin 
UeineGmpp derFotmel 
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Oder 




OR 
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If 



5 



0 



0 



bedeuten, worin 

und F7 identisch Oder verschieden sind und AlkyI Oder Phenyl bedeuten und worin V ein Halogenidanion 
10 Oder ein Tosylatanion bedeutet, 

in inerten Ldsungsmittein in der Gegenwart von Basen, wobei die Ester dann hydrdysiert oder teilweise hydro- 
lysiert werden. 

2. Verfahren nach Anspmch 1, dadurch gekennzelchnet dass es in dem Temperaturbereich von -80 bis 
+70°C durchgefuhrt wird. 

IS 3. Verfahren nach Anspmch 1, dadurch gekennzelchnet dass es In der Gegenwart von Basen als ein 
Elntopf-Verfahren durchgefuhrt wird. 

4. Verfahren nach Anspruch 1 , dadurch gekennzelchnet, dass Alkalimetallalkoholate oder Organolithlunfi- 
verbindungen als Basen vewendet werden. 
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